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INTRODUCTION 


11 GENERAL DESCRIPTION 

The Communications Receiver Type RA.17 has been designed for use as a general purpose receiver which will 
provide a high order of sensitivity, selectivity and stability. The receiver covers a frequency range from 1-0 to 30-0 
Mc/s and extending, with slightly degraded performance, down to 500 ke/s. 

A built-in crystal-controlled calibrator provides reference signals at each 100 ke/s division to permit exact 
alignment of the scale pointer. Two independent i.f. outputs, in parallel, at 100 kc/s are provided for external use 
if required. A number of audio outputs are available providing flexibility during operation; a small loudspeaker 
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The receiver is designed to operate from 100-125 volts and 200~250 volts, 45-65 c/s mains supply. The power 
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COnSUMpPtion iS 4pproximatery ive watts. 


1.2 NORTH AMERICAN VERSION 

North American versions of the RA.17 receiver are identical to the Standard model but include minor variations 
in detail to comply with North American practice. Certian tubes are changed to ensure that the set employs types 
commercially available in North America; this entails slight circuit changes to allow for differences in the tube 
operating voltages. The level meter circuits are modified to include a calibrated ‘‘ S ”’ meter range. The a.f. output 
stage is modified to give a maximum output of I watt. Coaxial connections are changed from British to Norih 
deiieslacoye standards and the supply connection comprises a lead directly connected to the set in place of the fixed 


ana fraa socket fitted to the Reritish version, 
plug aie ak 


These instructions cover both types of receiver. Where applicable, attention is drawn to the differences between 
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13 CONSTRUCTIONAL DETAILS 

The receiver is designed for both bench (table) and rack mounting. The front panel is painted Light Battleship 
Grey (British Standard Specification 381C, colour 697) and has been carefully designed to minimise operator fatigue. 

The dimensions of the 4-in. thick front panel conform with the requirements for mounting in a standard 19-in. 
rack. 

For bench mounting, the receiver is fitted in a robust steel cabinet which has a rear opening to enable the operator 
to gain easy access to the power input socket (Standard version only), the fuses and the termination strips. 

A dust cover is provided with both models. This may be removed from cabinet-mounted receivers in conditions 
of high ambient temperature. 

The chassis and major modules are of cast construction thus Rennes maximum rigidity and effective electrical 
screening. 

Each receiver is supplied with three keys to facilitate removal of the control knobs, a plastic trimming tool and 
free coaxial terminations for aerial and i.f. connections. Extra sleeves are provided with the terminations for 


alternative coaxial cable sizes. 


14 TECHNICAL SPECIFICATION. . 


Frequency Range 1-30 Mc/s. Range extends to 0:5 Me/s with slight degradation of performance. 

ous. 2 f124.- The aveesce rocciver. after warm-ups time of 1 tc 2 hours, will remain tuned to within 

aU LIL y A1IU GQYULGBY LMAITVUL, GQIWUE YWaLLEITUp Ubi Wr 8 ts Claw, vraag aM 
50 c/s of the selected frequency under conditions of constant supply voltage and ambient 
temperature. 

Input Impedance 75Q unbalanced. 

Tuning Fffective scale leneth of approximately 145 feet, 1.¢. about 6 inches of scale length 
corresponds to 100 kc/s. Frequency increments remain substantially constant over the 
entire range. 

Calibration A 100 ke/s signal derived from a 1 Mc/s crystal oscillator having an accuracy of 5 parts 
in 10° provides check points at 100 kc/s intervals. 

Sensitivity Al reception, bandwidth 3 kc/s: 


1zV for 18dB signal-to-noise ratio. 
A2 reception, 30% modulated, bandwidth 3 kc/s: 
3uV for 18dB signal-to-noise ratio. 
intermodulation More than 100dB down for interfering signais ai ieast 167% removed from the wantea 
signal. 


Cross Modulation 


Blocking 


Selectivity 


LF. Output 


Image and Spurious 
INCSpUonas<es 

Noise Factor 

B.F.Q. Kange 

B.F.O. Stability 


Automatic Volume Control 


A.V.C. Time Constants 


A.F. Response 
A.F. Output 


Distortion 
Hum Level 


Noise Limiter 
Meter Indication 


Power Supply 
Dimensions 
For rack mounting 
(fitted dust cover) 


BittesaAn rahinat 
BLU Wht ah 


Weight 
Rack mounted 
In cabinet 


For wanted signal levels between 3nV and ImV, an interfering signal 10 kc/s removed 
and modulated 30% must have a level greater than 50dB above that of the wanted 
signal to produce a cross modulation of 3%. The ratio of wanted to unwanted signal 


is improved, up to 10% off tune, at the rate of 3dB per ceat. 


With similar conditions to those for cross modulation, an unwanted signal f2 must be 
wetter ainnal FI ie raAnrad by IAA due 


60dB greater before the audio output of the wanted signal 11 is Feaucea Dy “ce Cue 
to blocking. 
Six alternative if. bandwidths are obtained by means of a selector switch. Filter 
details are: 
—édB —- 66dB 
100 ke/s LF. Output Detected Output 

1. 13 ke/s 35 ke/s 28 ke/s 

2. 6°5 ke/s 22 ke/s 20 kc/s 

3. 3-0 ke/s 15 ke/s 15 ke/s 

4. 1-Zkc/s 8 kc/s 8 ke/s 

5. 0-3 ke/s Less than 2 kc/s Less than 2 kc/s 

6. 0-10 ke/s Less than 1-5 kc/s Less than 1-5 kc/s 


Bandwidths 5 and 6 are obtained with crystal-lattice filters; differences in centre 
feacuencies of these bandwidth settings do not exceed 50 c/s. 
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100 kc/s at 75Q impedance. Level 0-2V. approx. with a.v.c. in operation. Two outlets 
in parallel are provided. 

With wideband or tuned input, external image signals are at least 60dB down. Internally 
generated spurious responses are below noise level in all cases. 


ee SaaS eS 


Better than 7dB throughout entire range. 
+8 kc/s. 
With constant ambient temperature and supply voltage, drift after warm-up time of 


i to 2 hours does not exceed 50 c/s. For input level variations from 10zV to ImV, 


b.f.o. drift is negligible. 


A.V.C. is applied to the r.f. and the _leve 
20dB above 1uV improves the signal-to-noise ratio by 18dB. An increase in signal 
level of 100dB above IuV increases the a.f. output by less than 7dB. 
Short: Charge—25 milliseconds. 

Discharge-—200 milliseconds. 
Long: Charge-—200 milliseconds. 

Discharge—I second. 
With 13 kc/s bandwidth, response remains within +4dB from 250 c/s to 6000 c/s. 
2}-in. loudspeaker (SOmW) (1W, North American version) on front panel (switched). 
Two headphone sockeis in paraliel on front panel. Gee Note). 
Three independent outputs of 3mW at 600Q at rear of chassis. 
One ontout of 1OmW at 6000. Preset level is independent of A.F. GAIN control 


One cutput of 10mW at 6000. Preset level 1s ind 

setting. 

5. One output of 50mW (JW, North American version) at 3. 

Note: The two headphone sockets are connected across the loudspeaker on the British 
version and across One of the 6000, 3mW outlets on the North American version 
of the receiver. 

Not greater than 5°% at 50mW output. (IW, North American version) 

With A.F. GAIN control at maximum, the hum level is never worse than 40d5 below 

rated output (50mW or IW respectively). 

A series noise limiter circuit can be switched into operation to provide limiting at 

modulation levels exceeding 30%. 

Alternative switching for indication of signai carrier level or a.f. output level. An ‘8S’ 

meter is incorporated in the North American version of the receiver. 
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JOO-i12Z5V and Z200-Z5vuy, 45-65 c/s. Powei consumption 1OUYY approx. 


f staoes, An increase in signal level of 
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aw No 


Height Width Depth 
10} 19 204 in. 
26-7 48 +25 51 cm. 
12 204 217 in. 
30-5 52 55-6 cm. 


67 Ib. (30-5 kg). 
97 Ib. (44 kg.) 
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SECTION 2 
INSTALLATION 


After carefully unpacking the receiver, remove the dust cover and make sure that all valves and screening cans 
are firmly in place and that no packing material remains within the tuning mechanism. 


2.1 SUPPLY 


Ascertain that the main transformer is set to the appropriate voltage tapping. This is carried out by means 
of the plug-in links in Standard models and by soldered connections to the transformer in the North American versions. 
Connect a 3-core power lead (not provided) to the free 3-pin socket supplied and attach this to the input power plug 
(PL10). On North American versions, a power cable is permanently fitted. Check that the terminals HT.1i and HP.2 
situated on the main chassis are linked (unless the L.F. Converter is in use). Note that a form of receiver muting 


oe Lo -~ Ll Seer Le. eee 2 - =u? Fi he | P=] ‘ M i 
can be obtained by opening this link when the associated transmitter is keyed. 


Connect the power lead to the mains supply. 


2.2 FUSES 


Ensure that the rating of the supply fuse and the h.t. fuse is correct viz: 
Supply fuse 2A. 


rr ee rT cn + st 


H.1T. fuse 356mA (North American version 250mA, anti su 
2.3 4 TITi TF AT 
The impedance at the aerial (antenna) input plug is designed to match into a 750 unbalanced transmission 
The cable termination supplied with the receiver is provided with alternative siceves to enabie it to be used with 2 
type UR.18 or UR.70 cable or similar cables of nominal }-in. or 3-in. respectively. 


line. 
+h 


2.4 AUDIO OUTPUTS . 


(a) The two headphone sockets situated on the front panel are connected across the 3Q speaker. 
Note: On the North American receiver, the headphone sockets are connected across one of the 600Q 3mW. 


ao | 


outreis. 
(b) The following outputs are connected to the terminal strip situated on the rear of the receiver :-— 
(i) Three 600 outlets at 3mW. 
(ii) One 3Q outlet at 5S0mW (1W, North American version). 


(iii) One 6000 outlet at 1OmW. This output is controlled by a pre-set A.F. LEVEL control on the front 
panel and is independent of the outputs previously described. 


25 100 KC/S LF. OUTPUT 


The connection consists of two coaxial plugs connected in parallel to the 100 kc/s output. The total load should 
not be less than 700 (e.g. with one outlet loaded by 759, the other can be used as a high impedance source). 
ay 
2.6 AUTOMATIC VOLUME CONTROL 
The a.v.c. line is brought out to the terminal strip on the reat of the chassis for such applications as diversity 


It 


fa 


OPERATION 


References to the controls are in capitals and are in accordance with the panel titles adjacent to them. Control 
names on the North American versions are shown in brackets when they differ from the standard titles. 

It should be noted that the method of operation of the receiver, which is extremely simple, depends largely upon 
the purpose for which the receiver is being employed. The instructions given below are concerned with tuning the 
receiver to a signal of known frequency ; also, notes are included on the use of the various controls. 


3.1 FUNCTION OF CONTROLS 


MAINS (POWER) 
AE. (ANT.) RANGE MC/S 


AF. (ANT.) ATTENUATOR 


MEGACYCLES 


SYSTEM 


BANDWIDTH 


A.F. GAIN 
KILOCYCLES 


B.F.O. 
B.F.O. NOTE KC/S 


AE. (ANT.) TUNE 


LF. GAIN 


A.V.C. 


Makes and breaks the power supply to the mains transformer. 
This control enables the selection of any one of six aerial ranges plus WIDEBAND 


position. 
This control enables the onerator to reduce the level of all incoming signals when 


—-—=— = —_ ~—=—— 


strong unwanted signals are present which cannot be rejected sufficiently by tuning 
the aerial; the input level can also be reduced if the required signal is causing 
overloading in the early stages of the receiver. 


This scale should be checked periodically to ensure that its setting is reasonably 
central with respect to the band in use. This is indicated by a reduction of signal 
or noise on either side of the correct setting. 


This switch provides facilities for STANDBY, MANUAL, A.V.C., CALIBRATION 
and CHECK B.F.O. 


The two crystal filters determining the bandwidth are adjusted to ensure that their 


rantra frariianmacs ara all unthin 41 ele thuc anv bandwidth ran he calacter without 
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retuning the receiver. Six bandwidths are provided as follows: 
13 ke/s, 6-5 ke/s, 3 ke/s and 1-2 ke/s (L-C); 300 c/s and 100 c/s (crystal). 


The A.F. Gain control adjusts the audio output. 


The calibration of this scale may be checked at 100 kc/s intervals by setting the 
system switch to the CAL position. 
The B.F.O. ON/OFF switch makes or breaks h.t. to the beat frequency oscillator. 


The b.f.o. is exactly tuned to a central point on the if. amplifier response when the 
B.F.O. NOTE KC/S control is set to zero-beat with the calibrator. Having stan- 
dardized the b.f.o. frequency, the frequency of an incoming signal may be accurately 
measured by setting the KILOCYCLES controi to a zero-beat position; the b.f.o. 
should be detuned in order to produce an acceptable note for c.w. reception. 

If maximum sensitivity is not required, the aerial need not be tuned unless strong 
unwanted signals are present. It should be noted that the presence of very strong 


eam laan r) nantial 


signals anywhere within ihe spectrum may Calise cross-modwlation ULUILOOS LLID Gvisci 
is tuned. . Undet these conditions, CARE MUST BE TAKEN TO AVOID 
TUNING THE INPUT TO THE INTERFERING SIGNALS instead of the signal 


required, Familiarity with the tuning controls will facilitate this. 


The I.F..GAIN control is operative both in the MAN. and the A.V.C. positions 
of the System switch. In the MAN. position of the System switch, the setting of the 
control shouid always be at a minimum consistent with satisfactory a.f. level. The 
following should be noted when the System switch is in the A.V.C. position. Reducing 


the if, gain results in a reduction of a.v.c. loop gain together with a degraded a.v.c. 


ip yse44 Ws S44 Fe Ll — 2 Wee 8 Fe 1 ee hi a oe. = 


characteristic. Therefore when in the A.V.C. “position, it is desirable that the LF. 
GAIN control be set to maximum. A possible exception of this occurs when receiving 
interrupted signals in which the carrier is periodically switched off; in this case, 
receiver noise could be troublesome during the quiet intervals. 


The choice of time-constant depends largely on conditions. The LONG time- 
constant (1 second) should be employed with voice signals; the SHORT time- 
constant may be used with high speed telegraphy or voice. For hand (low) speed 
telegraphy, the MAN. position of the System switch should be used (refer to I.F. 


1 A TRT* 
LIALIN. 
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A.F, LEVEL The preset control sets the a.f. level in a separate a.f. stage for feeding a 6002 d OmW 
line. It is unaffected by the position of the main A.F. GAIN control. iT IS MOST 
IMPORTANT that the A.F. LEVEL is not turned towards its maximum position 


ere tt? SPAY wt tae Le es wLlee beets nbaed 


uniess the 10mW 6002 winding iS suitably tCrimnarccu. 


LIMITER When switched into use, the LIMITER reduces the effects of noise peaks exceeding 
the level of a 30% modulated signal. It does not introduce noticeable distortion 
below a 30% modulation level. 


METER With the METER switch in the R.F. LEVEL position, the meter indicates the 
signal diode current. In the A.F. LEVEL position, the 10mW 600 output only ts 
monitored. A calibration mark is provided at 10mW. 


SPEAKER The loudspeaker may be switched ON or OFF as required. The two telephone jack 
sockets remain in circuit in either position of the SPEAKER switch. 


ly by means of the MAINS (POWER) switch. Allow a few minutes for the receiver to 


“<i ha, we a -_F ——— 


Swi teh nn 
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warm up. 
Set the AE. (ANT.) RANGE MC/YS switch to WIDEBAND. Switch the AE. (ANT.) ATTENUATOR to 


MIN. Set the A.F. GAIN control to its mid-position. Turn the System switch to MAN. Switch the LIMITER 


and B.F.O. off. 
Select a BANDWIDTH of 3 or 6-5 KC/S. Kotaie ihe LF. GAIN contro: to tiree-quarters 6 


(3 
) 
tn 
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Set the System switch to CAL. Select a BANDWIDTH of 3 KC/S. 
Set the KILOCYCLES scale to that 100 kc/s point which is nearest to the frequency required and adjust the 
control accurately until a zero-beat note is obtained. Move the milled cursor slide on the dial escutcheon so that 


thn mninédan meinmnsadan agantliu anth tha calartan 1fWwi Lbele divieinn 
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Restore all other controls to the preliminary setting shown in Section 3.2 above. 


3.4 B.F.O. CALIBRATION 


— — the [nr enn 


Switch on the b.f.o. sce OY SUC switch to CHE 
Adjust the B.F. O. NOTE KC/S control to zero-beat. 
Restore all other controls to the preliminary setting shown in Section 3.2 above. 


SSS See — = 
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3.5 TUNING 
Set the MEGACYCLES dial to the required integer. The tuning of this control is quite flat and the optimum 


mosition may be found by adiusting the control to the noint at which the receiver noise 1s greatest. 


Set the KILOCYCLES scale to the required frequency. 

Set the AE. (ANT.) RANGE MCYS switch to the correct frequency band. Adjust the AE. (ANT.) TUNE 
control for maximum noise. 

It should now be possible to identify the desired signal. Switch on the b.f.o. if the required signal is not 
modulated. 

Switch on the b.f.o. and set the calibrated B.F.O. NOTE KC/S control to the zero position, then adjust finally for a 


varn_ihaat nnta 
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If it is desired to operate the receiver on c.w., adjust the B.F.O. NOTE KC/S control to the most acceptable audio- 
beat note. Set the BANDWIDTH control for optimum reception. Set the A.F. GAIN to MAX. (consistent with no 
over-loading) and adjust the output level with the I.F. GAIN control. 

For m.c.w. or r.t. reception, switch the b.f.o. off. Adjust the I.F. and A.F. GAIN controls as for c.w. reception. 


(Refer to 3.1, I.F. GAIN.) . 
Set the System switch to A.V.C. and select a SHORT or LONG time-constant as required. 


Gat thea BRANINWINTH econtrol to the ontimum nocsition 
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3.6 “S? METER 


The ““S” meter in North American versions should be correctly set to zero in order to obtain the maximum 
accuracy of calibration. 

With no antenna connected, set the ANT. ATTENUATOR to MAX. Set the System switch to A.V.C. 
Turn the LF. GAIN control to the maximum clockwise position. Note : Unless the I.F. GAIN control is in the 


a a _—s re oe 2 Tes ee ee Se =—a = == 


maximum position, the “ S ’” meter calibration is upset. 
Remove the plated cap below the meter. 
Adjust the setting of the balance control (accessible through the hole in the panel) by means of a screwdriver 


until the meter reads zero. 
14 


SECTION 4 


BRIEF TECHNICAL DESCRIPTION 


Thie cartinn Aecorihac brief 


242189 OEE, We owt ile awal 


a more detailed explanation of t e receiver, Section 5 (DETAILED CIRCUIT DESCRIPTION) should be consulted. 


4.1 SIGNAL INPUT 


The aerial loading (75Q unbalanced) is designed for WIDEBAND operation or pre-selected for optimum 


PR! a onereer eee eee t.. aL ae ee D1. Fa | ee | ee aalantan | 25.4 nf +h AT fA WT R AWNICLR Meols ewitch. 
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4.22 FIRST MIXER | - So oes 
Input signals between 0-98 and 30 Mc/s are fed via an r.f. amplifier and a 30 Mc/s low-pass filter to the hirst 


mixer (M1) where they are mixed with the output from a variable frequency oscillator VFO-1i (MEGACYCLES 


tuning). This oscillator has a frequency range of 40-5 to 69-5 Mc/s. The first if. stage is in effect a band-pass 
filter tuned to 40 Mc/s+-650 kc/s. Thus, according to the setting of VFO-I, any spectrum of signals 1 Mc/s wide 
and existing in the range 0-98 to 30 Mc/s can be mixed in M1 to produce an output acceptable to the first i.f. band- 


CALE WALIOLALIF, ALi BAW AHLiBY WO rN ATi eee a — ee 


pass filter. . 7 
It should be noted at this stage that the exact setting of VFO-1 is determined by conditions in the second and 


fourth mixer circuits ; these restrict the possible settings to positions 1 Mc/s apart (e.g. 40-5, 41-5, 42-5 Mc/s, etc.). 


ans WF¥aMasMr.A0ATI?S' MD'ATO YD ATIMD ARTI. BAATVY OD 
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The output from a 1 Mc/s crystal oscillator is connected to a harmonic generator. The harmonics derived from 
this stage are passed through a 32 Mc/s low-pass filter and mixed with the output from VFO-1 in the fourth mixer 
(M4). This mixer provides an output at 37-5 Mc/s which is amplified before passing through a band-pass filter 
tuned to 37-5 Mc/s with a bandwidth of + 150 ke/s. ees , 

The presence of this filter restricts the setting of VFO-1 to an exact number of Mc/s pius 37-5 Mc/s ii order 
to give an output acceptable to the filter and amplifier. As a result, the first v.f.o. must be tuned in 1 Mc/s steps. 


4.4 SECOND MIXER ; . 
The 40 Mc/s first i.f. signal is mixed in the second mixer (M2) with the 37-5 Mc/s output from M4 in order to 

produce an output consisting of a 1 Mc/s spectrum in the frequency range 2-3 Mc/s (second LI). — 
To clarify this method of operation, some examples of dial settings and intermediate frequencies corresponding 


bea SEs «1.4.4 L.1..-: 


io various incoming signais are tabulated Delow :-— 


Dial Settings Signal Freq. VFO-I Xtal Harmonic Ist IF. Het. Freq. 2nd IF. 
ivic/s kc/s f,lvic/s foNic/s nf,.Mc/s fo-ts f.—nf, nf,—f, 
(M4 output) 
4 1,000 5-0 44-5 7th 39-5 37-5 2:0 
5 0 5:0 45-5 8th 40-5 37-5 3-0 
18 600 18-6 58 -5 2ist 39°9 37-5 2°4 


Frequency drift of VFO-1 within the limits of the 37-5 Mc/s filter bandwidth, does not affect the frequency 
stability of the receiver. A change in this oscillator frequency will alter the first if. to the same extent and in the 


same sense as the nominal 37-5 Mc/s signal from M4. Therefore the difference frequency from M2 will remain 
constant. 

45 THIRD MIXER og 
, is preceded by a tuned three stage band-pass filter ganged to the 
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second variable frequency oscillator VFO-2 (KILOCYCLES tuning). This oscillator is temperature compensatec 
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4.46 THIRD LF. STAGE a ae ae 
The final if. stages are preceded by crystai iattice and L-C filters whicn provide six alternative bandwidths. 
Separate signal and a.v.c. diodes are employed and alternative switched time-constants give the optimum conditions 


fa talerenelece and talanhany crareantinn An additinnal if. amolifier ic incornorated to give an independent output 
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at 100 kc/s. 


4.7 A.F. STAGES 


i i i i ockets and 
Two independent audio frequency stages are incorporated for either line output or headphone s 
internal joudspeaker ; each stage is provided with a level control (see TECHNICAL SPECIFICATION). 


4.8 CRYSTAL CALIBRATOR 


A crystal calibrator unit is incorporated to enable the scale of VFO-2 to be checked at 100 kc/s intervals. These 
check points are obtained from a regenerative divider controlled by the 1 Mc/s crystal oscillator. 
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SECTION 5 


DETAILED CIRCUIT DESCRIPTION 


Reference should be made to the circuit diagram at the end of this handbook. 
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5.1 AERIAL CIRCUrI 


A 75Q unbalanced aerial source is connected to the tuned r.f. amplifier through a three-section 30 Mc/s low-pass 


filter and a five-position attenuator covering a range of 0 to 40 dB. Switch S2 selects wideband operation or any one 
of the six double-tuned aerial coils L4—9 for tuned operation. These aerial coils are aligned by means of dust iron 


Ott fe teed bee ne eee tee CUO AID which te custchad ant af ciecuit in the wideband nosition. 
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5.2 RF. AMPLIFIER 
The incoming signal is fed via C28 and grid stopper R25 to the grid of V3B; ther-f. stage (V 3) emproys a vara’? 
anennAa an an én utiliza tha laurnnice high. 


mu, low-noise doubie-triode; the two halves of the vaive are connected im Cascade So as to utilize the low-noise high 
gain properties of the valve. A delayed a.v.c. voltage, derived from a shunt diode network, is applied to the grid of V3B 
when the signal level is approximately 102V. The capacitors C40 and C41 ensure that the cathode is adequately 


decoupled over the wide frequency range. Ferrite beads have been fitted to the heater lead, connected to pin 4, the 
anode of V3A and the cathode of V3B adjacent to C41, to prevent parasitic oscillations occurring. 


§.3 30 Mc/s LOW-PASS FILTER 


The amplified signal is passed to a 30 Mc/s low-pass filter which has a substantially fiat response over the 
frequency range. 127, C47 and R28 constitute the first © L half-section ’ of the aie Pies — age he 
low impedance (680) through the coupling capacitor C74 and the grid stopper R45 to the control grid of V/, the 
first mixer stage. The input capacitance of V7 forms the capacitance to chassis between L15 and L17 required to 


complete the filter network. 
Note : This capacitance is not critical, therefore no adjustment will be necessary should V7 be changed. 


5.4 FIRST VARIABLE FREQUENCY OSCILLATOR (VFO-1) 


This circuit comprises a cathode-coupled Hartley oscillator stage (V5) which may be continuously tuned over the 
frequency range of 40-5-69-5 Mc/s. The frequency determining components are an inductance L36 and a variable 
capacitance C76. Alignment is accomplished by adjusting the aluminium core of L306 and the trimming Capacitor \ 7. 
The variable capacitor C76 is coupled to the Mc/s dial which is calibrated from 0 to 29 Mc/s. The anode load consists 
of L20, a compensating inductance which is wound on a 4700 resistor R18. The oscillator is coupled via C85 to 
the signal grid of the first mixer stage V7 and also via C42 to the control grid of the harmonic mixer V4. 
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adjusting C77 with the Mc/s dial set to 29 Mc/s. (See Part 2, Section 5, para. 5.9). 
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5.5 FIRST MIXER (MI) 
The outputs from the 30 Mc/s iow-pass filter and the variabie frequency oscillator VFO-! 
grid of the mixer stage (V7) which produces a ‘signal at 40 Mc/s. The signal is then passed to a 40 Mc/s band-pass 


filter which forms the anode load of this stage. 
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5.6 40 Mc/s BAND-PASS FILTER 


_— - —_—-— 


The 40 Mc/s band-pass filter consists of eight over-coupled tuned circuits connected in cascade and is tuned 
: : 21. C32. C42, C53, C61, C70, C79 and C88. This filter, which has a passband of 


; roe Pa, So be ee ee i on ie 2 F i | Sh ae 
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40 Mc/s-+-650 kc/s, ensures that only the required 1 Mc/s spectrum of signals is passed to the second mixer stage. 
This filter is deliberately set to a slightly wider passband than is theoretically required, to allow for possible drift 


in VFO-1. 


§.7 1 Mc/s CRYSTAL OSCILLATOR 
The frequency of the crystal oscillator V1, which is a cathode-coupled Colpitts circuit, may be set precisely to 
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1 Mc/s by adjusting the trimming capacitor C2. The anode coil L2 which is adjusted to resonate at 1 Mc/s by means 
of a dust iron core is electron coupled to the oscillator. The fixed capacitors C9, C10 and Cll complete the tuned 
circuit. The output from V1 is capacitance-coupled to the harmonic generator V2, coaxial plug PLS for leeding a 
1 Mc/s input into the Lf. converter, and also to the first grid of the mixer valve V13 via PL2/SK2. 
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The 1 Mc/s signal is fed through the coupling capacitor C8 to the control grid of the harmonic generator (V2). 


Megacycle harmonics are produced in this stage by operating the valve in a non-linear state. A suitable bias potential 
is produced due to the time constant of C8 and R13. The screen grid is not de-coupled. 


5.9 32 Mc/s LOW-PASS FILTER 


The megacycle harmonics are fed through a 32 Mc/s low-pass filter circuit to prevent harmonics other than 
those required from passing to the harmonic mixer (V4). Limited control over the cut-off frequency is provided by 
C7 which is adjusted to equalize the output from the filter at the harmonic frequencies corresponding to 28 and 29 Mc/s 


on the MEGACYCLE dial. 


5.10 HARMONIC MIXER (M4) 


The outputs from the 32 Mc/s low-pass filter and VFO-i are mixed in the harmonic mixer (M4) 0 i pp 
the filtered megacycle harmonics to the suppressor grid and the output from the VFO-1 to the control grid. Th 
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which may be adjusted by means of a dust iron core, and coupled by C51 to V6. R36is a grid stopper. 


S11  2-STAGE 37:5 Mc/s AMPLIFIER (1) cs 
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pang a ™ s 
to 37- 5 Mcis.. Frequency adjustment is by the dust iron core in 133. This stage feeds the amplified signal via 
C68 to the following stage V8. The 37-5 Mc/s signal is then passed to the 37-5 Mc/s band-pass filter. The anode 


load of this stage is ; provided by this filter. 


5.12 37-5 Mc/s BAND-PASS FILTER 
The 17-5 Mc/s band-nase filter consists of eight under-counled tuned circuits arranged in cascade. These 


filter ‘sections may be tuned by by C2, C35, CAS, C55, C63, C72, ves and C90 respectively. This filter, which has a 
passband of 300 kc/s, allows for possible dtift in VFO-1. The narrow passband and high rejection to frequencies 


outside the passband prevent spurious signals from reaching the second mixer stage (V9). 


5.13 37-5 Mc/s AMPLIFIER (2) 


The filtered 37-5 Mc/s signal is further amplified by V10 before being passed to the second mixer stage (V9). 
To prevent interaction between the 40 Mc/s band-pass filter and the 37-5 Mc/s tuned circuit (L50 and C113) and 
to enable either circuit to be adjusted without affecting the other, a balancing circuit is included which is shown 


in a simplified form in figure 2. 


40Mc/s BPF 37-SMc/s AMP 
a {| Ses 3 B | ae 
= ; a e T cits carie 
L4 
150 C107 
i 
i 
viol t ) Ivo input 
' | CAPACITANCE 
ets aks 
| | 
FIGURE 2 


The 40 Mc/s signal is introduced into the 37-5 Mc/s tuned circuit at a point of zero r.f. potential since L50 is centre 
tannas and COR ie adinctad ton he an to ra total of the canacitan nces of VIO anode to ground, C1607 and the input 
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capacitance of V9, 


o 37-5 Me/s by adjusting the dust iron core in L50. 
an 


ected if V9 or V10 a ch 


a) 
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§.14 SECOND MIXER (M2) 


This mixer (V9) produces the second intermediate frequency of 2-3 Mc/s by mixing the 40 Mc/s 1.f. and the 
37-5 Mc/s signal. The anode choke L51 and the tuned circuit formed by Cl16 and L52 remove the 37-5 Mc/s 
frequency and other h.f. components, so that only the second i.f. is passed to the 2~3 Mc/s band-pass filter preceding 


the third mixer stage. The series tuned circuit is tuned to 37-5 Mc/s by adjusting the dust tron core in L52. 


§.15 2-3 Mc/s TUNED BAND-PASS FILTER 


This filter (which is ganged to the second Variable Frequency Oscillator) consists of three tuned band-pass 


filter sections as follows :— 
(a) An inductor L59 and a variable capacitor C129. A fixed capacitor C127 and a trimmer C128 complete 
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2-3 Mc/s low impedance output of the L.F. Converter may be connected. 
(6) A variable inductor L58 is connected in series with a coupling coil L60 and a variable capacitor C126. 
A fixed capacitor C124 and a trimmer C125 are connected in parallel with C126. 
(c) An inductor L57 and a variable capacitor C123 in parallel with a fixed capacitor C121 and a trimmer 
C122 form the final section. 
The correct bandwidth is obtained by adjusting the dust iron cores and the trimming capacitors C128, C125 
and C122 respectively. 


5.16 THIRD MIXER 


The output from the 2-3 Mc/s band-pass filter is directly coupled to the signal grid of a pentagrid valve Vil 
and the second VFO output (2-1 to 3-1 Mc/s) is fed through the coupling capacitor C143 to the oscillator grid. The 
resistor R68 completes the d.c. path from this grid to earth. The 100 kc/s output obtained from this mixer stage 
is then fed via PL6, SK6 and a screened cable to the crystal filter unit. 

Note : The resistors R67 and R72 are grid stoppers. 

5.17 SECOND VARIABLE FREQUENCY OSCILLATOR (VFO-Z) 

The second Variable Frequency Oscillator, covering a frequency range of 2-1 to 3-1 Mc/s, is an electron coupled 
Hartley circuit. The oscillation frequency is determined by an inductance L55 (which can be adjusied by means 
of a ferrite core), a fixed capacitor C137, a trimming capacitor C136 and a variable capacitor C139 which is ganged 
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ganged capacitor. The output from VFO-2 is resistance-capacitance coupled (R76 C143) to the third mixer stage 
(V11). An additional output from the cathode of VFO-2, is fed directly to a coaxial plug PL11 for feeding auxiliary 


units. 


5.18 CRYSTAL FILTER 


Six alternative switched if. bandwidths are available as follows:— 
100 c/s \ Crvstal [+2 kc/s | 
300 c/sf ~~" 3-0 ke/s 
6-5 ke/s ' is 
12.0 befe 
A. 1 cae i 


dae . 
In the crystal positions the third mixer anode is connected to L48 in the crystal filter. L47 and L49 provide a 
balanced output which is tuned by capacitors Ci09 and Cii0. In the i00 c/s position, the balanced output is connected 
via crystals XL2 and XL5 to the first tuned section of the 100 kc/s L-C filter. The differential trimmer C118 is the 
elasing nanten! fae thie handuidth YF NWT6 and canaritor C110 form a similar circuit for the 300 c/s nosition. 
PIIGSLLIE VYLULLLUL EVE ULLAL UCLA VV UIE Ry CRA AA Ee NA ates = WAR eae wee : d i r 
Damping resistors R64 and R65 are connected across the tuned circuits to obtain the required bandwidth. 


ne the crvctal filter i¢ hu-nasced and the anode of the third mixer valve (V1 1) 
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is connected directly to the first tuned section of the 100 kc/s L-C filter. 


5.19 100 ke/s L-C FILTER 
(i) L-C Bandwidths 


This filter consists of four tuned circuits arranged in cascade. In the L-C bandwidth positions, the signal is fed 
to the tuned circuit formed by L61 and the combinationof the capacitors C145, C146, C146A and C147. The second 
section consists of L62 and L63 in series with C152, C152A and C153. The final section consisting of L68 and L71 
in series with C161 and C162, is damped by the series resistors R86, R87, R87A and R88 according to the bandwidth. 
In the L-C positions the output is taken from a capacitive divider formed by C161 and C161A with C170, to equalize 


the gains in the L-C and crystal bandwidth positions. 
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e damping resistors in the final stage. Th e effective reduction 
e input capacitance of V14, appearing across the tuned circuit, when switching from crystal to L-C positions. 
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(ii) Crystal Bandwidths 

To maintain the input capacitance of the L-C filter, in the crystal positions, a trimming capacitor C148 is switched 
into circuit. This trimmer is adjusted to be equal to the output capacitance of V11 and the screened cable. | 

In the crystal bandwidth positions, the L-C filter is operating in its narrow bandwidth position, te. 1-2 KC/s. 


Note : The damping resistors R77 and R80 are disconnected except during filter alignment. 


The output from the L-C filter is passed through a coupling capacitor C164 to the control grid of the pentode 
amplifier valve V14. This grid is returned via R96 to the a.v.c. line which is filtered at this point by Ri02 and C173. 
The screen potential is derived from a potential divider formed by R93, R94 and R97. This stage 1s coupled to the 


second if. amplifier and the if. output stage by a double tuned transformer having an over-coupled characteristic. 


5.21 SECOND 100 kc/s LF. AMPLIFIER = 


The signal from the first i.f. transformer is fed through the grid stopper R114 to the control grid of the second 
if. amplifier. H.T. is supplied to the screen via the dropping resistor R113 and is de-couped by C181. The anode 
load is a tuned circuit consisting of L77, C192 and C191. This circuit is heavily damped by R112. The secondary 
winding L78 and L79 is tuned by C195A and C195B with Ri20A as a damping resistor. The output is fed to the diode 
detector anode. 


5.22 DIODE DETECTOR 


The low potential end of L79 is connected through the r-f. filter (C209, R128, C210, R129 and C211) to the 
diode load R130. With the meter switched to R.F. LEVEL the meter indicates the detector diode current. The 
resistor R131 is included to complete the diode detector circuit when the meter is switched out of circuit. 


5.23 NOISE LIMITER 
The noise limiter diode (pins 2 and 5 of V21) is connected in a series circuit.io operate at approxuna tely 3 
modulation. Its operation is explained with reference to Figure 3. 
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The d.c. path from point A is through R134, R135, the diode and R137. The a.f. signal path from the 
detector diode load is through C216, the diode and C218 when S8 is open. In the presence of a signal, a negative 


potential varying with the depth of modulation, will be developed at point A thus causing the diode to conduct. 
The negative potential at B, will be lower than that at A and will be maintained at a constant level due to the long 
time constant of R134 and C217. R135 allows the cathode potential to vary in sympathy with the modulation 
provided the modulation depth does not exceed 30%. The potential appearing at the cathode of the noise limiter 
diode therefore consists of a steady negative potential with the modulation superimposed. When noise impulses 
corresponding to high modulation peaks appear at point A and via C216 at point C, the voltage across the diode 


changes sign thereby causing the diode to stop conducting and open-circuit the a.f. signa! path. With S8 in the OFF 
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posiuon ne site; is inoperative. 


5.24 A.V.C. AND T.C. DIODE 


The signal appearing at the anode of V16 is nassed through the canacitor C193 to the anode of the a.v.c. diode. 
The diode load i is formed by R116. A positive potential derived from | R120, R121] and R122, supplies the required 
a.v.c. delay voltage to the cathode of this diode. When the A.V.C. switch is in the SHORT position and the System 
switch set to a position in which the a.v.c. is operative, i.e. A.V.C., CAL or CHECK B.F.O., the anode of the a.v.c. 
diode is connected to the a.v.c, line via L81 and R127. The choke L81 is tuned by C203 toa frequency slightly below 
i00 kc/s so that it presents a smaii capacitance at i100 kc/s, thus R127 is prevented from shunting the diode load. 
When the A.V.C. switch is in the LONG position the a.v.c. de-coupling capacitors C182 and C173 are charged through 
R127 and the Time Constant diode. When the signal level falls, the capacitors C182 and C173 discharge through 
R118, R127 and L81 into the diode load resistor R116. The a.v.c. potential is brought out via R123 to the tag strip 
at the rear of the receiver for external use if required. With the System switch set to the MANUAL position, the 
a.v.c. line is connected to the IL.F. GAIN control RV1, thus the gain of the 100 kc/s amplifiers may be varied by 


adjusting the negative potential applied to the a.v.c. line. 


§.245 AUDIO OUTPUT 
Audio frequencies are applied to the control grid of V22 (V23B, North American version) via RV2 the R.F. 
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version) into 322, and three windings supplying 3mW into 6000. 
The headphone jacks JK1 and JK2 and the internal loudspeaker (which may be switched out of circuit by 


operating S11) are connected across the 32 winding. 


§.26 A.F. LINE OUTPUT 


The audio frequencies are also applied to the grid of V23 (V23A, North American version) via RV3, the A.F. 
LEVEL control; bd control presets the level from the output transformer T3. The transformer provides a 10mW 
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output via R142 and R143. The meter may be switched across the rectifier circuit so that the operator can monitor 
the a.f. output. 


é 
Note : The red line on the meter scale corresponds to 10mW output into 6002. 


§.27 BEAT FREQUENCY OSCILLATOR 


The beat frequency oscillator (V19) employs an electron-coupled Hartley circuit. The oscillation frequency 
is determined by a fixed inductor L&2 and a variable capacitor C200 in parallel with C202 and C201. The trimming 
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capacitor C201 is adjusted to produce an output frequency of precisely “100 kc/s when the beat frequency oscillator 
frequency contro} is set to zero. Bias is applied to this valve by C199 and R125. 


The b.f.o. output is coupled to the diode detector anode via C215. The b.f.o. is supplied with h.t. via $7 except 
when the System switch is in the CAL or STANDBY positions. 


The control grid of V17 is connected to the secondary of the first 100 kc/s i.f. transformer which feeds the 
stage with the 100 kc/s signal. The screen resistor R108 and the cathode bias resistor R115 are of the same values as 
used in the second 100 kce/s i.f. amplifier, hence the a.v.c. characteristic of this stage is identical to that of the main 
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transformer provides a 702 output at PL8 and PL9 for external applications. 


Q. 
om 


Note : PL8 and PL9 are connected in parallel, therefore only one 100 kc/s output is available at 75% 
avoid a mis-match the other connection should be made at high impedance. 
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§.29 CRYSTAL CALIBRAIUR 


The crystal calibrator, controlled by the 1 Me/s crystal, feeds signals at 100 kc/s intervals to the signal grid of 
the third mixer stage to provide calibration check points. | 

The 1 Me/s signal, fed through PL2, is connected through SK2 and the grid stopper R83 to a first grid of hile 
mixer valve V13. The anode load consists of a 100 kc/s tuned circuit (L70 C167) and is coupled to the contro! 
grid of V15 through the capacitor C168. The anode load of V15 (L75 C177) is tuned to 900 ke/s and is coupled 


via C178 to the third grid of V13. V15 is heavily biased so that it functions as a frequency multiplier. 


An output of 900 kc/s, appearing across the tuned circuit (L75 C177) is coupled to grid 3 of V13 thereby 


producing a difference frequency of 100 kc/s relative to the 1 Mc/s input. The 100 kc/s output appears across the 


anode tuned circuit (L70 C167) and is fed to the control grid of V15. The ninth harmonic is selected in turn by the 
anode tuned circuit (L75 C177) of V15 and fed back to the third grid of V13 to provide the beat pong had spre 
with the 1 Mc/s input. This crystal-controlled regenerative circuit is thus self-maintaining. e 100 kc/s o 

is obtained from the coil L69 which is mutually coupled to L70 and fed via the octal plug (PL7) to the third mixer V11. 


§.30 POWER SUPPLIES 


The conventional bi-phase half-wave rectifier circuit, employing a emgage input filter, choo bert — 
h.t. supply. A 165Q resistor R124 is connected between the negative line of the power supply an th 
providing a negative 25V d.c. supply for gain control purposes. The resistor R136 has been moe to ear 
peak current of V20 to a safe value. To remove mains-borne interference the capacitors C224 and C225 are included. 
All valve heaters and the scale illuminating lamp are supplied from the 6-3V 7A winding. The mains transformer T] 
—10, 110, 125, 210, 230 and 250 volts and is connected to the supply via Fl (2A), S10 and 


Se ee es ae I = _ 
i1ldas LILPPLIL ia po al Vy wy ivy, LAiw A iu? AW, a MAS eee Pe ee 


a three-pin Mk. IV plug and socket (PL10, SK 10); this does not apply to North American versions of the receiver. 


5.31 SYSTEM SWITCH 
The following conditions exist for each setting of the System switch. The link on the h.t. adaptor terminals 


is assumed to be in position. 
(a) STANDBY SSA disconnects the h.t. from all stages and connects R119A across the h.t. as a 
compensating load. 
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(6) MANUAL _ (i) The h.t. is passed through S5A, S5B and S5C to all stages 
(ii) SSF connects h.t. to the b.f.o. when S7 is switched on. 


IF. GAIN control (RV1) by SSE. 
(c) A.V.C. (i) (6) (i) and (6) Gi) applicable. 
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LH) OOD TOOOCIS UNC 2.2. SIAALIN QUEUE by pesia 


(iii) SSD connects the a.v.c. line to the a.v.c. diode. 


(qd) CAL. (i) H.T. is applied via SSA, SSB and SS5F to all stages except -— 
The r.f. amplifier (V3) 
The first v.f.o. (V5) 
The first mixer (V7) 
The second mixer (V9) 
The final 37-5 Mc/s amplifier (V10) 


Rw Ola ia 


(ii) (c) (ii) and (c) (iti) applicable. 
(ec) CHECK BFO (i) (d) (i) applicable except that h.t. is also applied to the b.f.o. 


5.32 ‘*S*? METER 


doe im ane amtalnA haturaarn 
IIL 1d RELIC EUAL PAL YY SUL 


Suitable circuitry is included in North American versions only of the receiver. The i weet 
the cathode of V16 and a point of preset (RV4) positive potential. It is calibrated to provide a reading of “* Si 
for a 1-25u¥ signal and ascending “ S ” points in approximately 4dB steps. Above “ S9”, divisions are In increments 
of 10dB. It should be remembered that only with the I.F. GAIN control at maximum is the correct calibration 


maintained. 
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WARNING 


The Receiver will, under normal conditions, remain in alignment over an extremely 
long period of time, consequently ALL POSSIBILITY OF OTHER CAUSES OF LOW 


Po ae eo ee ee oh ee ee Ot rr. bh. 


SENSITIVITY SHOULD BE ELIMINATED BEFORE RE-ALIGNMENI I5 CON- 
SIDERED, and should then only be undertaken by order of the Engineer responsible for the 


=e ee a 


rh 
Mdillcoance oT Luc equipment. 


Should it become hecessary to re-align any part of the receiver wrdbend a very small _—— 


adjustment of LLIV trimmers DIUUAE Uw if 


ae, 
ae 


EST EQUIPMENT REQUIRED FOR 


—— — am 


MAINTENANCE 


The following items of test gear are required to carry out the maintenance described in this part of the 
handbook :— 
(a) Valve voltmeter reading up to 5-OV at frequencies up to 70 Mc/s 
(6b) Signal generator capable of operating on fundamental frequencies up to 40 Mc/s 


(c) Digital frequency meter measuring frequencies at least up to 100 kc/s 
(d) Multi-meter measuring a.c. and d.c. quantities up to 500V with resistance of 20,0000 per volt 
(e) Heterodyne wavemeter measuring 40-70 Mc/s 
(f/) Miscellaneous: viz. 0-ipF capacitor, 4-7k resistor and iZpF trimmer capacitor. 
Note : Major users of the RA.17 Receiver are advised to obtain factory-type test jigs for alignment of the various 
units. Details of these jigs and specially designed test gear will be supplied on request. A supplement 


to Section 5 (Alignment Procedures) describing the SRN aners of this test gear can be made available 
to such users. 


( a 
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SECTION 1 


SPURIOUS RESPONSES 


1.1 ORIGINS OF SPURIOUS RESPONSES 
In a highly sensitive receiver, precautions against internally generated spurious responses are essential. To this 
end, the various sections of the receiver have been carefully screened and the power supplies filtered. 
Any reduction in the screening efficiency or the failure of any filtering component may : result in spurious signals 
oo ee ek CIO el Sa aa I a Se a é4h.n¢ all anmuieine anes 


being generated. it is therefore essential to ensure that the bonding suriaces are clean and that all secur ing, SCro ws 
are tight. Spurious responses in the receiver may occur from the following main causes :— 


(a) 37-5 Mc/s break-through from the second mixer V9 to the third mixer V11 
(5) Break-through of 1 Me/s harmonics 


pe ee 


(c) Break-througnh of b.f.o. harmonics 


(d) Responses at 2-550 and 3-050 Mc/s due to second v.f.o. break-through. 


1.2 CHECKS FOR SPURIOUS RESPONSES 

Spurious responses are measured relative to receiver noise in the following manner :— 

Whe a response is located, the receiver is de-tuned from it just sufficiently to render the beat note inaudible. 
The 1.f. gain is then adjusted to provide a convenient noise reference output (ImW) and the receiver re-tuned to the 


spurious signal for maximum output. The dB rise.in audio output ts a measure of the spurious signal level relative to 


a a 


receiver noise. 
Standard conditions of test : 
No connection to aerial socket 
System switch to MAN 
Lr. GAIN at MAX 
B.F.O. on 
3 kc/s bandwidth 


AE (ANT.) ATTENUATOR at MIN. 


—— 48... 1k én ra. a | BA se ae 
37 “5 Wwac/s DIean-througn UU BESAEUW LVALACE 


Switch AE (ANT.) RANGE to WIDEBAND. 
This response will be indicated as a beat note which varies rapidly in frequency with respect to the KILO- 


CYCLES scale, i.e. a change of 1 kc/s on the scale results in a much larger change in the note. It will also move 
along the KILOCYCLES scale if the MEGACYCLES dial is adjusted slightly. This response may be eliminated 
by adjusting the 37-5 Mc/s trap (L52 at second mixer anode). 


(b) 1 Mc/s Harmonic Break-through 
Switch AE (ANT.) RANGE to WIDEBAND. 
1 Mc/s break-through responses appear at Q and 1,000 on the KILOCYCLES scale at each setting of the 
MEGACYCLES dial and are generally more prominent with wideband input. If ihe response is dependent upon 
the setting of the MEGACYCLES dial, the 1 Mc/s spectrum is probably breaking through to the first mixer 


stave Vf the recnonse is independent of the MEGACYCLES dial setting, it is due either to break-through of the 


SLAB. BL Ww BAO VL 2D BAAS Ph 7 Ee ST rr Re er er NES ee eee 
second and/or third harmonic to the second or third mixer stage. Remove second mixer valve to eliminate this 
stage and so determine in which stage the break-through occurs. 

as 


} 
” 


ann, 
a 
‘a 


(c) First V.F.O. Harmonics 
S Me/s. if C42A and/or C194A are open-circuit. 


Cnnriouc recnonses mav occur at 4: 5 5-45 and/or 17-5 Me/s, 1f C42, 1 


APR UR AS BS RA ee Ee, 


These responses are caused by the harmonics of the first v. f.0 O. breaking through to the second mixer stage and 
beating with the harmonics of the 37-5 Mc/s heterodyne voltage. 


(d) B.F.O. Harmonics 
These responses may be detected at 100 kc/s intervals between 1 and 1-5 Mc/s when the b-f.o. frequency 1s 


8 240 3S dala Sil nets me — ee —— _ _—— 


100 kc/s and the receiver aerial input is tuned. 
(ec) Second V.F.O. Break-througn 
Responses may occur at 2-550 and 3-050 Mc/s with tuned aerial input. 
Ascertain that the first and second v.f.o. are not in contact, that the v.f.o. chassis is well bonded to the main 


- chassis and the fixing screws are tight. 


FF ALIGA 2khAILELE 


ae ee i Ba le es "££ 
INOies: Af failure ifi any Of1€ OF LHe 1OLlIOWIg capacitors LU, WIL, VI, 7 iy W7Ug WAV VA Cc} 


in increased ‘end of band’ responses. These responses will disappear when the MEGACYCLE dial 


is de-tuned. 
The failure of C117, C154, C155, C207, C208 or C214 can result in increased ‘ end of band ’ responses, 
or b.f.o. harmonic break-through. De-tuning the MEGACYCLES dial will have no effect. 
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SECTION 2 


VALVE DATA 


Details of valves used in the British and American receiver are shown below. A key to the valve base connections 
is provided in Figure 4. The location of valves in the receiver is shown in Figure 5. 


2.1 VALVE CONNECTIONS (British Version) 


Pin No. CV138 CV 140 CV1377 
EF9] EB! GZ34 

J Grid I Cathode 1 N.C. 

2 Cathode Anode 2 Heater 

3 Heater Heater Omitted 

4 Heater Heater Anode 

5 Anode Cathode 2 Omitted 

§ Grd3 & Screen Anode 

Screen 

7 Grid 2 Anode 1 Omitted 

8 — — Heater 

9 — a eee 

Base B7G B7G Int. Octal 
Z.4 VALVE COMPLEMENT AND TYPIC 
Cet. ° CV 
Ref. Function No. 
V1 Crystal Oscillator 138 
Y2 Harmonic Generator 138 
¥3 R.F. Amplifier 533] 
V4 Harmonic Mixer 2209 
v5 First V.F.O. 138 
V6 37-5 Mc/s Amplifier 138 
V7 First Mixer 3998 
V8 37°5 Mc/s Amplifier 138 
v9 Second Mixer 3998 
V10 37-5 Mc/s Amplifier 138 
Vi11 Third Mixer 4012 
V1zZ Second V.F.O. 138 
V13 Calibrator 4012 
Wi4 First LF. Amplifier 454 
V15 Calibrator 454 
V16 Second 1.F. Amplifier 454 
V17 I.F. Output 454 
V18 A.V.C. and T.C. 140 
V19 B.F.O. 138 
V20 Power Rectifier 1377 
V21 Detector and Noise Limiter 140 
V22 Audio Output 138 
V23 A.F. Output 138 
V24 469 


CV454 CV2209 

EFS$3 6F33 

Grid I Grid ] 

Grid 3 Cathode 

Heater Heater 

Heater Heater 

Anode Anode 

Grid Z Grid 3 & 

Diode 
Cathode Grid 2 
B7G B7G 
fOLTAGES (British Version) 
Equivalent Anode Screen 
EF9I 175 (5) 175 (7) 
Ersi 195 (5) 76 (7) 
ECC189 185 (1) — 
95 (2) Grid 
95 (6) 
6F33 200 (5) 150 (7) 
EF9] 210 (5) 200 (7) 
EF91 205 (5) 150 (7) 
E1loor 190 (7) 140 (3) 
EF91] 200 (5) 185 (7) 
E180F 200 (7) 155 (9) 
EF9] 205 (5) 200 (7) 
EK90 210 (5) 85 (6) 
EF9] 175 (5) 115 (7 
EK90 250 (5) 90 (6) 
EFs3 190 (5) 65 (6) 
EF93 230 (5) 130 (6) 
EF93 200 (5) 95 (6) 
EF93 170 (5) 105 (6) 
EB91 —_— — 
EF9] 180 (5) 220 (7) 
GZ34 250 r.m.s. (6) — 
256 r.m.s. (4) 

EB9!1 — — 
EF91 210 (5) 220 (7) 
EF91 210 (5) 220 (7) 
EA76 — — 
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Cathode 
40 (2) 


1-0 (8) 


1-95 (2) 
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250 (8) 


CV5331 


arrne1eEen 
LAA IOP 


Anode 2 
Grid 2 


Cathode 2 
Heater 
Heater 
Anode } 
Grid 1 
Cathode 1 


Screen 
BSA 


V10 
Vil 
Vi12 
V13 


W744 
¥ i+ 


V15 
V16 
V17 
V18 
V19 
V20 


V2! 
V22 
V23 
V24 


2.3 VALVE CONNECTIONS (North 

Pin No. 6AU6 6SE8 6688 
1 Gnid | Anode 2 Cathode 
2 Grid 3 & Grid 2 Grid 1 

screen 
3 Heater Cathode 2 Cathode 
4 Heater Heater Heater 
5 Anode Heater Heater 
6 Grid2 Anode l  L.C. 
7 Cathode Grid 1 Anode 
& — Cathode 1 Grid3 & 
Screen 
— Screen Grid 2 

Base B/G BSA BIA 


Anode 


6BA6 
Grid I 
Grid 3 & 
Screen 
Heater 
Heater 
Anode 


Grid 2 


Cathode 


B7G 


6AL5 


ro 


Heater 
Heater 
Cathode 2 
Screen 


Anode I 


B7G 


2.4 VALVE COMPLEMENT AND TYPICAL D.C. VOLTAGES (North American Version) 


Cet. 


Rof 


tu} . 


V1 
V2 
V3 


UF nléin nan =P é¢ad ima 
daria YWOLL VULGBINL 


a 
range in each case. Valve pin numbers are in 


Fu wnecrinn 


Mt FR Pea 


Crystal Oscillator 
Harmonic Generator 
R.F, Amplifier 


Harmonic Mixer 
First V_F._O. 

37-5 Me/s Amplifier 
First Mixer 

37-5 Mc/s Amplifier 
Second Mixer 

37-5 Mc/s Amplifier 
Third Mixer 

Second V.F.Q. 
Calibrator 

First IL.F. Amplifier 


Calibrator 

Second 1.F. Amplifier 

I.F. Output 

A.V.C. and T.C. 

B.F.O. 

Detector and Noise Limiter 


A. Ft. FLW he 
Audio VUTpUt 


Audio Amplifier and A.F. Output 


a , olat 


The receiver was set as follows: 


System switch to MAN. 
IF. and A.F. GAIN to MAX. 


No signal i.e. Ist and 2nd v-f.o. 


LIMITER off. 


Type 
6AU6 
6A U6 


RIG stan 


indicated in 


off tune 


B.F.O. off except for checking V19. 


System switch to CAL. in order to check V13 and V15 only. 


brackets. 


off valve base using 


Sa 


34 


Screen 


_ 175 (6) 
40-0 (6) » 


120 (6) 
155 (6) 
105 (6) 
145 (9) 
110 (6) 
155 (9) 
115 (6) 


aamw \™ 


Cathode 
45-0 (7) 
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Anode 2 


V23 
V24 


a 20,0000/volt meter on the optimum 
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FIGURE 5 
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SECTION 3 


FAULT DIAGNOSIS 


3.1 INTRODUCTION 


—_ to ES ee ee eS Te eh OF 


The following notes and test procedures enable the faulty section of the receiver to be determined with the 
minimum of delay. Uniess otherwise stated the meter on the front panei is used for measuring purposes. This is 
set to R.F. LEVEL and the reference figure is 1002A for all sensitivity tests. 


Since the audio stages of the receiver are conventional and accessible, normal practice will serve to trace any 
fault which may occur in this section. 


3.2 TEST EQUIPMENT REQUIREMENTS 


The following test equipment will be required: 
(1) Valve Voltmeter. 
(2) 12pF trimmer capacitor. 
(3) Signal generator. 
Wote: The input capacitance of the vaive voltmeter musi be padded io iZpF by ihe trimmer or alternatively 
by a fixed capacitor. Before the value or the trimmer or the fixed capacitor can be selected, the input 


capacitance of the valve voltmeter must be known, If the trimmer is used, this should be connected across 


a ee ee ee ee ee 


a capacitance bridge and set to the required value. 


3.3 FAULT DIAGNOSIS 


Set the rantentia an tha frant manal ac falladare+s+__ 
wi ZILECSELS SLE Lhe BANVILLE Sh CEP EAS LIAS VFO 


R.F. GAIN to max. 
1.F. GAIN to max. 
B.F.O. switch to off. ' 
LIMITER switch to OFF. 


System switch to MAN. 


Remove the valve V12 and crystal XL1 and connect the output of the signal generator via a 0-1pF capacitor 
to pin 5 (anode) of the valve holder V12. 


Set the BANDWIDTH control to 100 c/s and tune the signal generator for maximum indication in the rf. level 
meter at 100 kc/s. The sensitivity should be approximately as. follows :— 
3 kc/s less than 200L.V 
100 c/s ] 
300 c/s | 
1:2 ke/s To be within 10dB of sensitivity measured on 3 Kc/s position. 
6-5 ke/s ( 
7.7 Lain 


13°C nrg a 
In the event of the figures above not being realized, the renewal of one or more of the following valves will 


probably effect an improvement: we 
V11 3rd mixer. : 


VU1A Geet 2s Fo armmnliGar 
F¥ A™T BEL 04 dale ALLA ELLIWA 


V16 second 1.f. amplifier. 
Refit the vaive ViZ and connect the output of the signai generator to test point TP3. Set the BANDWIDTH 
control to 3 kc/s. Tune the generator for maximum at each of the following ke/s scale settings. 


Receiver kc/s scale Signal generator 
100 2°9 Mc/s less than 10LV 
500 2-5 Me/s less than 10 V 
800 2:2 Mc/s less than 10uV 


The maximum difference between check poinis shouid not exceed 3dB. The renewal of Vii or V9 will probabiy 
effect an improvement if this figure is not met, providing that the conditions outlined in previous paragraphs have 


heen achieved, If the figures vary by more ian 3dR hetween check points, the 933 Mc/s hand-nass filter (122, 


a ie ee 2 i he 


C125, C128, L57, LS8 and L59/60 should be carefully re-aligned as detailed under “ Alignment Procedures ”’ 


(Section 5, para. 5.5). 
Refit the crystal XL1 and check the 1 Mc/s output (PL3A at the rear of the receiver) with the valve voltmeter 


to ensure that there is at least 2V output. 
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are 


Remove the vaive V9 and connect t to test point TP3. Tune the MEGACYCLES dial slowly 


f I 
through each Mc/s point when at are: hould be indica tea on the voltmeter at each point. Absence of drive 
at this point or a low reading indicates a possible fault in any one of the following valves or the associated circuitry: 


@t tilis pVilll Va @ avr awe 
V2, V4, V6, V8, V10 and V5. 


With V9 and the crystal XL1 removed and the valve voltmeter connected to TP3, connect the output of the signal 
generator at a frequency of 3-5 Mc/s to the aerial socket. With the AE. RANGE ‘switch set to WIDEBAND and 


big Se Apt ie tha wea luc 
het 


the AE. ATTENUATOR set to MIN, peak the MEGACYCLES tuning at 3 Mc/s for maximum on the valy 
voltmeter. The input required for 0-5V should be less than 250mV. If this figure cannot be achieved VJ] and V7 


ea a ae 4h... aan nas satarl mt TCUul at 


may have low emission or 4 fauit may exist in the associated circuit, 
Low r.f. channel gain may be caused by a failure in the 40 Mc/s band-pass filter. This, however, is extremely 


unlikely and no attempt should be made to touch this section unless a wobbulator is availabic. 


The aerial, r.f. circuits and low-pass filter may be by-passed by feeding in a signal to test point TP2 on the first 
v.f.o. chassis. 
Stiould the fault be traced to a section where alignment will be affected by servicing, reference should be made 


to the relevant part in Section 5. 


Ts oe 


Voltages on valves where the bases are inaccessibie are mcasurcu 
\ 
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Signal Input to: 
(a) Grid V22 


Grid V23 


(6) Grid V16 
Grid V14 


Anode Connection 
of V12 via O-IpF 
with valve removed 


(c) Grid of second mixer 


(TP3) 


(dq) Aerial mput 
(WIDEBAND) 


(e) Aerial Input 
(WIDEBAND) 


(f) Grid V10 
Grid V8 
TP! 


SECTION 4 


REPRESENTATIVE TEST DATA 


Frequency 


1,000 c/s 


1,000 c/s 


100 ke/s c.w. 
100 ke/s c.w. 


100 ke/s c.w. 


2°2 Mc/s c.w. 
2:5 Mc/s c.w. 
2°9 Mc/s c.w. 


3-3 Me/s c.w. 


a 


3-5 Me/s c.w. 


37-5 Me/s c.w. 


Input 
0-3V 


0-35V 


360mV 
850n.V 


100nV 


TLV 
T-3uV 
TV 


250mV 


250m V 


40mV 
25mV 
2-8mV 


| 

100A R.F. level 
0-5V at TP2 
J 

| Q-SV at TP3 
| 

| 

J 

1V at TP3 ] 


Output 
50mW in 32 +) 
10mW in 6002 
(Output to line) 
100LA R.F. level 
100nA R.F. level 


100zA R.F. level 


100A R.F. level 
100uA R.F. level 


J 


Remarks 


AUDIO GAIN MAX. 
A.F. LEVEL MAX. 
LF. GAIN MIN. 
B.F.O. off. 

LIMITER off. 


B.F.O. off. 

System Switch MAN. 
LF. GAIN MAX. 

1 Me/s crystal removed. 
Mc/s scale set to ZO. 
BANDWIDTH 3 kc/s. 


Image response (i.e. receiver 
frequency plus 200 kc/s) 
should be at least 60d B down. 


WIDEBAND INPUT. 
AE (ANT.) ATTENUATOR 


LATFRAT 
I¥Vi RL. 


V5 and V7 removed. 
Valve voltmeter input shunt- 
ed to 12pF. 


WIDEBAND INPUT. 
AE (ANT.) ATTENUATOR 


RATRAI 
AVALL Ye 


V5 and V7 replaced. 

V9 and 1 Mée/s crystal re- 
moved. 

Valve voltmeter input shunt- 
ed to IZpF. 
MEGACYCLES scale 3. 


V9 and V5 and 1 Me/s 
crystal removed. 

Valve voltmeter input shunt- 
ed to 12pF. 


Oy 
(g) With the 1 Mc/s crystal in place, the output at plugs PL2 and PL3 should be approximately 2 volts. 


(kh) The level of the 37-5 Mc/s drive at TP3 should be between 2 and 10 volts at any MEGACYCLE setting. 
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§.1 GENERAL 


The receiver will, under normal conditions, maintain the factory alignment over an extremely long period of 
"ATTY. POSSIBILITY OF OTHER CAUSES OF TROURLE SHOULD RE ELIMINATED 


time. Con aa segu ently fAbav by A VALLI A ASE OB OA BM SB SBALVEWY BYPASS LI Lag A AX MH LS 1 Ly Fi DS 1 Ly 
BEFORE RE-ALIGNMENT IS CONSIDERED. 
Tf at har namac wRBartaceaeer tm ra_ahan anu mart aftha eanaiiar renter f tart emat! awnoitlar adiictmant nf ante trimmer 
Al 8. LAAWUILIVG LIAL DO J ur AW List C411 pert i Liaw EVAL V NL, wraaly a Yul ¥ aL ECALL 411 VLC CASSPEADE LEANER Wk C422 F PR RAED ee 
should be necessary. The signal generator must have a high degree of frequency resetting accuracy and be very stable 
Tnlace ntharunes ctatad tha manalmaintead DE Taval matar ie uean ac tha nnutrnnt andicatar 
2 HD UF LEASE OFF LO ae | iat eri. BSSULLICEWLI ANS A yO FWD LEEW OED OULD GD COLD etd welded SLEW WHEW 


§.2 100 ke/s LF. STRIP 


(a) First and Second LF. Amplifier 

Remove the second v.f.o. valve V12. Set the System switch to MAN, the I.F. GAIN to MAX and the meter 
switch to R.F. LEVEL. Connect the signal generator (100 ke/s c.w.) via a 0-1uF capacitor to the grid of V16 (Pin 
1). Adjust C195B to obtain maximum indication on the meter. The output from the generator required to produce 
100LA deflection on the meter should be approximately 320mV. Connect the signal generator via a 0-1nF capacitor 
to the grid of vi4 (Pin 1) and connect a 4-7kQ damping resistor across L72. Adjust C179 and C195B to give 


wmaxinuM indication. 
Remove the 4:7kQ. resistor from L72 and connect it across L73. Adjust C171 for maximum indication. 
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Recinove Lic 4° FAOS ILODLVIL,. 
mately 800%V. Tune the signal generator through the passband and note the ‘ double peak ’ response. The peak 
separation should be approximately 9 kc/s and be symmetrical about 100 kc/s. If the peak amplitudes differ, slight 


re-adjustment of C191 will compensate for this. The 6dB bandwidth should be approximately 14 kc/s. 


(b) 100 ke/s (L-C) Filter 
Remove the second v.f.o. valve V12 and set the controls as in 5-2 (a). Connect the output of the signal generator 


(100 kc/s) via a O-ipF capacitor to pin 5 (anode) of ViZ. Remove the L-C filter can. Locate the two red free-ended 
leads connected at one end of the-trimming capacitors C153 and C158 in the second and third sections of the filter 


and connect the free andes tn their respective ATOL damping : recictor R77 and RRO at the terminal nost ends. Renlace 


ee ae 


the filter can. Set the bandwidth to . 100 c/s. Tune the signal generator to give maximum indication in the R.F. 
LEVEL meter then switch to 1-2 kc/s. The frequency of this setting should be within + 100 c/s of 100 kc/s. Adjust 
the trimming capacitors C162, C158, C153 and C147 in this order several times until maximum output Is obtained. 


Remove the L-C filter can and disconnect the red leads from the terminal post ends of the 470k resistors. 
Replace the filter can. Set the controls of the signal generator for an output of 2252V approximately for 100A 
in the R.F. LEVEL meter. Check that the bandwidths agree (approximately) with the following figures :— 


— 6dB — 66dB Sensitivity for 100zA 
100 c/s Less than 1-5 kc/s © 150pV 
300 c/s Less than 2-0 kc/s ZOO RY 
1-2 kes 8 kc/s 2252V 
3-0 ke/s 15 ke/s 160uV 
6-5 kc/s 20 ke/s 200nV 
13-0 kc/s 28 kc/s 350pnV 
(c) Crystal Filter ee 


Remove the second v.f.o. valve V12 and set the controls as in 5.2 (a). Set the BANDWIDTH switch to 300 c/s. 
Connect the signal generator via a 0: 1uF capacitor to pin 5 (anode) of V12. Tune the signal generator slowly through 
the pass-band and observe the crystal responses (fl I and f2). Care must be taken as the tuning of these is very sharp. 


atonal 


Retune the signal generator to the mean of fi and [2 and adjust C110 and Ci48 for maximum output. Reset the signal 
generator frequency to 100 kc/s and adjust the output to produce a reading of 1002A. Set the generator frequency 
to 101,025 c/s, increase the output by 66dB and adiust the phasing control C119 to obtain minimum output (i.e. 


a ——— ao 


the point of rejection occurs). Increase the generator frequency slowly and ascertain that the meter reading does 
not exceed 100A. Slowly decrease the signal frequency until 100A reading is obtained and check that the frequency 
is not greater than 100,900 c/s. Tune through the pass-band, adjusting the signal generator output as necessary to 
avoid meter damage. Note the highest frequency at which a signal generator output equal to that used at 101,025 
c/s gives an output of i00uA. This frequency shouid not be iess than 99,100 c/s. 

Slowly decrease the signal frequency and ensure that the output does not rise above 100pA. Decrease the generator 
output by 66dB and re-check the frequency response within the pass-band, re-adjusting C110 and Ci48 if necessary. 


Set the signal generator frequency to 100 kc/s and adjust the output for 100A level. Increase the signal generator 
outout hv 6dRB and check the handwidth for 100uA output, The handwidth should be between 270 and 330 c/s and 
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the mid-position should not deviate from 100 kc/s by more than 25 c/s. The sensitivity should be approximately 
2002-V for 100A deflection. 
4] 


Switch the RANDWIDTH control to 100 c/s. Reneat the procedure with signal generator frequency settings 


of 100,925 any 100,800 c/s and 99,200 c/s. Adjust the phasing capacitor C118 only. The 6dB bandwidth should be 


between 80 and 120 c/s, and ie deviation from the mean less than 25 c/s. For 100xA output, the input should be 


approximately 150A. 
Disconnect the signal generator and refit V12. 


(d) Use of Digital Frequency Meter 


The alionment of the if. strip and in particular the crystal filter involves the measurement of frequencies to 


far greater accuracies than those normally ‘obtainable from signal generators. A digital frequency meter should 
therefore be employed. The equipment should be connected to SK8 or SK9. The exact frequency passing through 
the circuit will be displayed on the indicator panel. Should the level of output at any time during the alignment 
procedure be insufficient to drive the frequency meter, the signal generator output can be increased to obtain the 


frequency check but must be restored to the iower vaiue for ievei measurements. When such increases aie maac, 
the meter on the receiver panel should be switched to A.F. LEVEL to avoid damage. 


5.3 SECOND V.F.O. 
{a) Minor Corrections 
The variable capacitor has been cansuny adjusted and should not be readjusted unless absolutely necessary. 
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(i) Set the System switch to CAL. 

(ii) J Set the KILOCYCLES cursor in line with the MEGACYCLES cursor (i.2. Con 
(iit) Ensure that the B.F.O. switch is off. 

(iv) Rotate the .F. GAIN to MAX. 

(v) Set the BANDWIDTH switch to 3 KC/S. 

(vi) Set the KILOCYCLES scale to zero (0 KC/S) and adjust the capacitor C136 to give zero-beat note in 


the loudspeaker. 
Note: The capacitor C136 is obscured by V16. 
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(viii) Lock the drive sprocket. 
(ix) Adjust the position of the film scale to produce correct calibration. 
Note: When moving the film scale relative to the sprockets, grip both sides of the film scale in order to 
create a loop which will allow the film to slide round the drive sprocket; the drive sprocket is 
on the left when facing the receiver and hence movement of the film scale will have to be to the 


left. 
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Important Note: The tuning slug of L55 has been sealed by the manufacturer and must not be touched 
: under any circumstances. 


MEASURED FROM | | 


CENTRE OF BAR 1 
TO EDGE OF END 


PLATE 


o~\ 
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(b) Replacement of Ganged Capacitor 
The procedure described below should not normally be carried out unless the ganged capacitor is being replaced. 
re 


Before electrical adjustment, the following mechanical points Should be verified :— 

(i) Set the KILOCYCLES scale against the mechanical end stop at the 1,000 kc/s end and check that the 
ganged capacitor is set as shown in Figure 7. 

(ii) Check that the distance from the cursor to the extreme end of the scale, adjacent to the 1,000 kc/s 
point, is approximately $-iil. Should this distance valy appreciably f 1rOm 4-In., carefuily lift the scaie 
from the drive and move the scale round to the required position. 

(iii) Whenever the film scale is replaced, endeavour to re-align by adjusting the film to the correct position 
before trimming. 

The procedure for electrical adjustment is carried out as follows:— 

(iv) Proceed as in 5.3 (a) above. 

(v) Check the calibration of the v.f.o. at 100 kc/s intervals; if the error exceeds 1 kc/s, adjust carefully the 
two outer plates of the rotor of the oscillator section of the ganged capacitor in order to correct the 
calibration. 

Note: The oscillator capacitor C139 is the second section from the rear of the ganged capacitor unit. 
5.4 B.F.O. 


Set the System switch to the CHECK B.F.O. position. Switch the meter switch to R.F. LEVEL. Switch the 
b.i.o. on and set the b.f.o. frequency controi knob to zero. Adjust C201 as necessary to obtain zero-beat. Observe 
that the meter reads approximately half f.s.d. 


identification mark on ‘the shaft uppermost. Replace the knob so that the pointer sndicates zero. 
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SECOND 


3.5 ECOND LF. CIRCUIT 

Set the System switch to MAN. Remove the 1] Mc/s crystal. Set the IL.F. GAIN to MAX. Set the METER 
switch to R.F. LEVEL. Connect the signal generator (c.w. output) to TP3. Alignment frequencies are 2-2 and 
2°9 Mc/s which correspond to 800 and 100 kc/s respectively on the KILOCYCLES dial. Adjust C122, C125 and C128 
at 100 kc/s and L57, L58 and L59 at 800 kc/s. Repeat as necessary until alignment is correct at both ends of the 
band. The input required for 100zA meter deflection should be between 5 and 10pV. 


5.6 37-5 Mc/s FILTER AND AMPLIFIER 

Remove the 1 Mc/s crystal, second mixer valve V9 and the first v.f.o. valve V5. Check that all the screening 
covers are in place. Connect a suitable valve voltmeter, shunted to 12pF, to TP3. Inject an accurate 37-5 Mc/s 
signal at TP1. Ensure the valve voltmeter and signal generator leads are short to avoid regeneration. Adjust 
1.50, C90, C81, C72, C63, C55, CAS, C35, C24, L28 and L33 in that order, several times, to obtain maximum output. 
The input required to produce iV should be approximately 2-5m¥V. The 6dB bandwidth of the 37°5 Wic/s chain 
should lie between 229-300 kc/s. The bandwidth at 40dB should not exceed 750 kc/s. The mean of . frequencies 
corresponding to the 6dB pomts should not deviate from 37-5 Mc/s by more than 20 kc/s and by more than 25 ke/s 
at 40dB bandwidth. 

C108 is adjusted to avoid interaction between the 37-5 and 40 Mc/s filters and should not normally require 


further adjustment. Replace the 1 Mc/s crystal, the second mixer and the first v-f.o. valve. 


5.7 1 Mc/s CRYSTAL OSCILLATOR 

Connect the valve voltmeter to the 1 Mc/s output plug PL2 and adjust L2 for maximum output (2-3V). C2 may 
be adjusted to ‘ pull’ the crystal to the correct frequency. Adjustment of the crystal frequency should not be 
attempted unless a standard of accuracy better than one part in 10’ is available. 


5.8 SECOND MIXER DRIVE LEVEL 
Remove the second mixer valve V9. Connect the valve voltmeter, shunted to 12pF, to TP3. Tune through 


each megacycle calibration point and check that the level of each output lies between 2 and 10V. To equalise the 
drive at 28 and 29 Mc/s carefully adjust C7. 


§.9 FIRST V.F.0. CALIBRATION 
Slacken off the mechanical end-stop until it is inoperative. Set C76 to maximum capacity and ensure that 
the calibration mark at the zero end of the MEGACYCLES dial coincides with the cursor. Tighten end-stop after 
moving the scaie free from the stop. Check that the mechanical stops operate before the capacitor end-stops become 
effective at both ends of the band. 
Lh he aemnlacrad  Whin te ans a. mantles 


To readmst the first v.f.c . calibration, a a hetero dyne wavemeter should be Cipuoyoa., zis is coupled yory 1GOSCLY 


to V7 by placing its input lead in the vicinity of the valve base. The 1 Mc/s crystal and V12 should be removed. 
Set the wavemeter to 40-5 Mc/s and the MEGACYCLES dial to zero. Adiust L36 for zero-beat. Change the 
wavemeter setting to 69-5 Mc/s and the MEGACYCLES dial to 29. Adjust C77 for zero-beat. Repeat adjustment as 
necessary. Check the frequency calibration at 1 Mc/s intervals and ensure that the megacycle positions are reasonably 
central on the scale markings. Remove the first mixer valve V7 and connect the valve voltmeter, shunted to 12pF, 
——- TP2 and the chassis. Check that the valve voltmeter indicates at least 1-5V over the range. Replace the 
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Remove the first v.f.o. valve VS and the first mixer valve V7 and set the receiver controls as follows:— 
AE. ATTENUATOR to MIN 
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AE. RANGE Mc/s to 0-5 Me/s 
System switch to MAN. 
LF. GAIN to MAX. | 
Remove the screening cover from around C18A/B and connect a 1 kilohm resistor across the secondary section 
(Ci8B rear section). Set the AE. TUNE control to approximately {ths of its travel in a clockwise direction. 
Connect the valve voltmeter, shunted to 12pF, between TP2 and chassis. Connect the output of the signal 
Qat tha vanaratnr Far a Frapiance nf 11.8 Whale 


genarator to the aerial innit socket, 
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Remove the top core from the transformer L9 and adjust the primary core for a maximum deflection in the valve 
voltmeter. (The position of this core should be such that it tunes at a point nearest the bottom of the transformer). 
Remove the 1 kilohm resistor from the secondary section and connect it across the primary section of C18. 
Refit top core (secondary) and adjust it for a maximum deflection in the valve voltmeter. 
Remove the 1 kiiohm resistor from the primary of C18. 
Reset the signal generator frequency to 1 Mc/s and adjust the AE. TUNE control (Cl ) for maximum output 
L . - . 
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check for symmetrical response. 
Repeat the above procedure for the AE. RANGE switch settings and frequencies listed below. 


dA 


AE. RANGE ALIGNMENT FREQUENCY INDUCTANCE 
Primary Secondary 

1-2 I Mc/s 2 Mc/s Lk 

2-4 2 Mc/s 4 Mc/s L7 

4-8 4 Mc/s 8 Mc/s L6 

8-16 8 Mc/s 16 Me/s ‘LS 

16-30 13 Mc/s 30 Mc/s LA 


so 
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Maximum voltage input for 0-5 volt output. 


AE. RANGE L.F. H.F. 
0-5-1 Me/s 6mV 6mV 

1-2 Mc/s 7mV 7 mV 

2—4 Mc/s 10mV 10mV 

4-8 Mc/s izmV i6mV . 
8—-16 Mc/s 22mV 26mV 

14-30 Mei/e 22mV 20mV 
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CYCLES scale set at a 100 kc/s check point, or if spurious responses are obtained over the ama range, proceed 
as follows:— 

Set the KILOCYCLES scale to a 100 kc/s point and check the tuning of L70 by carefully rotating the 
core a half-turn either side of the setting. If the signal does not appear, restore the core to its original setting 
and repeat the check with L75. If the signal is heard, the cores of L70 and L75 should be set to the centre 
of the range of adjustment over which a clean signal is produced. 

Should a major fault be suspected, or if L70 or L75 have been inadvertently misaligned, it will be necessary to 
remove the unit and make up an extension cable so that the unit may be operated outside the receiver. The crystal 


calibrator may be aligned as follows :— 
ees ff ee ee ans, eee, 


Remove V12 and connect the valve voltmeter FODE 10 3 (Fin 7) i}. Injeci a 900 kc/s C.W. signal, 
from the signal generator, at the grid of V15 (Pin 1) and adjust L75 for maximum output. Disconnect 
the valve voltmeter and the signal generator, replace V13 and remove V15. Connect the signal generator 
to grid 1 (Pin 1) of V13 and the valve voltmeter to the grid I connection (Pin 1) of V15. Set the signal 
generator to 100 kc/s c.w. and adjust L70 for maximum indication on the valve voltmeter. Disconnect 
the valve voltmeter and the generator. Replace V15. Connect the coaxial connector to SK2 on the 


ely O-2V measured between Pin 6 of the octai piug and earth. 


40 Mc/s FILTER 


al 
hn 


This filter is over-coupled and cannot be readily aligned without a 40 Mc/s sweep oscillator. Readiustment 
therefore should not be attempted unless the specially designed test equipment and factory-type alignment jigs are 


available. 
44 


£12 os 7 
ws ded NEALE 
Test Eq 


uipment required: 
Audio power Meter similar to Marconi TF 893A 
Signal Generator similar to Marconi TF 144H 


Terminating Resistors various {see text). 
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Note: The signal generator used must have an output impedance of 750. If this is not available a matching pad 


To perform an overall gain (sensitivity) test proceed as follows 
(1) Set the controls on the receiver as ve ollows :— 
AE epee 2-4 
KILOCY CLES - 500 
AE. ATTENUATOR Min. 
System Switch MAN 
BANDWIDTH 3 Ke/s 
B.F.O. Switch ON 
B.F.O. Note 1 Ke/s 
Lr. GAIN Pully clock wise 
(2) Set the controls of the output meter for 6000 impedance and a range of 6mW. Connect the output 


(3) 


(4) 


(5) 


meter across one of the 600Q 3mW. windings and terminate the other windings with resistors to match 
their marked impedance. 


set the controls of the signal generator for a C.W. output of 1 microvolt at 3-5 Mc/s and an impedance 
of 750. Connect the output of the signal generator to the aerial input of the receiver. 


Tune the receiver to the output frequency of the signal generator and check that a reading of 3mW. 
can be obtained within the range of the A.F. GAIN control. 


Repeat the test with the B.F.O. switched off and a 30°% modulated signal at a level of 3-5 microvolts 


from the signal generator, 
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SECTION 6 
DISMANTLING AND REPLACEMENT PROCEDURES 
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(1) 
(2) 
(3) 


The receiver may be rapidly dismantled to six sub-units as follows :— 


EIUIUEL FT aitel 


Tuning escutcheon. 
Loudspeaker and escutcheon. 
Output level meter. 


Second Variable Frequency Oscillator 


(1) 
me 


(9) 


2-3 Mc/s band-pass filter. 
Second v.f.o. (V12). 


fares 


Third mixer (Vii). 


First Variable Frequency Osciliator 


(t) 


\f4F 


(2) 
(3) 


R.F, amoulifier (V3) 
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First v.f.o. (V5). 
First mixer (V7). 


100 Ke/s LF. Strip 


() 


Beat frequency oscillator (V19). 

Crystal fliter. 

L-C filter. 

First and second 1 f, amnlifiers (V1i4 and V16). 
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A.V.C. and T.C., stages (V18). 
Detector and noise limiter (V21). 
100 kc/s output (V17). 


Crystal Calibrator (V13 and V15). 
Main Chassis 


(1) 
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Aerial (antenna) attenuator. 
Crystal oscillator (V1). 

Harmonic generator (V2)- 

30 and 32 Mc/s low-pass filters. 
37-5 and 40 Mc/s band-pass filters. 
Harmonic mixer (V4). 

The 37-5 Mc/s amplifiers (V6), (V 
Second mixer (V9). 

A BF, autnut ctagec (V22) and (V23). 
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Power supplies (V 20). 


er rn 


8) and (Vi0). 


DISIMIANLLANG AND REPLACENIEINL DUNST CITIONS 


Front Panel 


(2) 


(3) 


ee een 


Unscrew the eight instrument head panel fixing screws. 
Note: The two at the bottom of the front panel, adiacent to the jack sockets are secured to the main chassis 


with nuts. _— | 
Carefully withdraw the front panel and unsolder the connections to the meter and speaker switches; alterna 
tively, the number of wires to be unséidered can be minimised (loudspeaker only) by removing the securing 
nuts on the SPEAKER and METER switches and also the nuts securing the solder tags on the rear of the 


meter. The panei may now be compictely removed. 
Note: When replacing the B.F.O. NOTE control knob, ensure that the identification mark on the shaft is 


uppermost and that the pointer indicates zero when zero-beat is obtained. 


SS = 


Second Variable Frequency Oscillator 


Remove the bottom cover. - 
Unsolder the three connections on the 4-way tag strip, adjacent to the terminal strip, situated in compartment 
6 (see illustration 1: Key to Under-chassis Layout). 

Remove ihe front panel: see i above. 

Withdraw the Crystal Calibrator Unit by slackening the knurled nuts, disconnecting the coaxial cable and 
unnlugging the unit, 

Unbolt the cable cleat securing the dial light cable. 

Unclip the lampholder. 

Disconnect the coaxial cables. 

Remove the screws securing the Megacycles dial to the boss and withdraw the dial. 
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(9) The v.f.o. may now be withdrawn vertically. When servicing this assembly, clean the wormwheel an 
split gear on the ganged capacitor shaft with carbontetrachioride, then apply with a brush, to the wormw 


only (illustration 6), a thin coating of Molybdenum Disulphide grease (Rocol “* Molypad ”’). 


fa\ Ramaval af K lacveclec film scale:— 


(a) Removal of Kilocycles film scale 
(1) Rotate the KILOCYCLES knob to the 1000 KC/S end stop. 
(ii) Remove the front panel :—see I above. 
(iii) While firmly holding the two gears situated above the film bobbins, remove the plate carrying the 
fibre idler gear. 
(iv) Allow the two gears to unwind slowly. 
(v) Unwind the film scale. 
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(i) Pass the 1000 KC/S end round the drive sprocket and wrap the end round the split pin on the inner 
bobbin; rotate this bobbin until most of the film scale is wound. 
(ii) Wrap the other end of the film scale round the split pin on the other bobbin, and rotate the bobbin 
counter-clockwise until the film scale is taut. 
(iii) Wind the gears in opposite directions for # to 1 turn, and while holding the gears under tension 
re-engage the idler gear. 


 QUanwiesn sha wlatéta | as ha dare fws 1S 2 oe ee 
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(v) To check calibration, see second v.f.o. alignment proce tine (Section 5.3). 
(c) Ganged Capacitor 
Note: Refer to the second v.f.o. alignment sree 4Section 5.3) before attempting to replace the 
ganged capacitor. | 
(iy Remove the second v.f.o. from the receiver in accordance with the instructions above. 
Ai) Remove the KILOCYCLES scale. 
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(iii) Woscrew tic remaining Cover piate a id the under chassis screen. 
(iv) Unsolder the capacitor connections. 
(v) Remove the drive gear and collet. 
(vi) Unscrew the three fixing screws holding the capacitor to the bracket; ensure that the anti-backlash 
gears are loaded. 


3. First Variable Frequency Oscillator 
(1) Remove the front panel, the bottom cover and the screens from compartments 3, 8 and 13. (See illustration 
1: Key to Under-Chassis Layout). 
(2) Unsolder the connecting wires from the two turret lugs situated in compartment 3, the leads to the turret 


lag in rAmnartmant @ tha nin rannartinne in ramnartrmant £ and tha screened aide in compartment 13. 
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~ (3) Unscrew the three fixing screws on the top of the unit. 
(a) To fit a new chain:— 
(i) Take a 63-link length of chain. 
(ii) Hold chain tension sprocket down towards the chassis, and fit new chain round the two chain 
wheels. 


(iii) Release the tension sprocket ensuring that it holds the chain under tension. See Front Panel 
instriucti Ame cracgarcdina refitting of BR EO’ RIQYTE ecantea!l knoh: Section 6. 2. 
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4. 100 Ke/s LF. Strip 
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(2) Unsolder the leads to the 4 and 12-way tag strips and the 100 KC/S OUTPUT plugs. 
(3) Disconnect the coaxial lead to the second v.f.o. 
(4) Remove the six screws securing this unit to the main chassis. 
Note: Removal of the IL.F. GAIN control on the b.f.o. assembly is necessary in order to obtain 
access to one of the six securing screws. 
(a) Beat Frequency Oscillator 
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(i) Remove bottom cover. 
(iii) Disconnect leads from I.F. GAIN potentiometer. 
(iv) Remove side plates adjacent to i.f. strip. 
(v) Remove screw securing cable cleat situated adjacent to 150mH choke assembly on underside of 
1.f. strip. 


Avi) Disconnect red-white lead of b.f.0. cableform from terminal on adjacent 12-way tag strip. 
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(viii) Disconnect brown leads from pin 4 of V18 socket. 
(ix) Disconnect yellow leads from pin 7 of V21 socket. 
(x) Remove remaining three 6 B.A. screws and crinkle washers to release b.f.o. assembly from i.f. 
strip chassis. 


6.3 VALVE REPLACEMENT 
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When V5 is replaced refer to Part 
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SECTION 7 
ILLUSTRATIONS 


Key to Under-Chassis Layout . 

Chassis Assembly, Top 

Chassis Assembly, Underside 

Crystal Oscillator and Harmonic Filter System, Underside 
First V.F.O. Unit, Underside 

Second V.F.O. Unit, Front 

Second V.F.O. Unit, Rear 


— i i 


second Y. Fr, Oo. Unit, Underside 

100 kc/s 1.F. Strip, Right Side . 

100 ke/s J.F. Strip, Left Side 

B.F.O. Unit, Underside ‘ : 
Crystal Calibrator Unit, Underside : 
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illustration 
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ILLUSTRATION I 


iOGke/s IF ee 

SECOND MIXER 

40Mc/s, IF 

HARMONIC FILTER 

FIRST VFO SUPPLY FILTER 

SiSTEM COMPARTMENT 

CRYSTAL OSCILLATOR AND HARMONIC GENERATOR 
HARMONIC MIXER ANDO 37°5Mc/s, AMPLIFIER 
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LIST OF CIRCUIT COMPONENTS, 
SUPPLEMENTARY COMPONENTS, SUB-ASSEMBLIES 


AND SUB-UNITS 


Resistors 
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Valves (British) 

Valves (American) 

Valve and Crystai Hoiders 
Inductances 


Treancfarmare 
AGASSI US 2 2B Ei 


Rectifier 
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Meters 

Cysts 

Fuses and Fuseholders 

Lamp and Holder 

Voltage Selectors 

Supplementary Components, 
and Sub-Assemblies 


Main Sub-Units 
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Joint-Servi ombere 


= —— 7. = ————— La 


(also known as CCA or NATO Stock Numbers) 


Commercial and private users will note that the above numbers 
have been included in this section : these are for assisting Service 
users in the provisioning of spare components. 


= 
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Note: It is recommended that users quote the Serial No. of the equipment 
on all orders for spare parts. 


ae 


* Indicates component used in RA.17L Receivers only. 
t Indicates component used in RA.17C—12 Receivers only. 
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8.1 RESISTORS 
Cet. Joint Service No. Manufacturer and 
Ref. Value Description Rating Tol. Type or Drawing No. 
R1 100kQ Carbon +W 10% 5905-99-022-3037 Erie 16 
R2 1000 Carbon {W 10% 022-1109 . 16 
R3 1500 Carbon +W 10% 022-1130 a 16 
R4 10022 Carbon +W 10% 022-1109 es 16 
R5 150Q Carbon +W 10% 022-1130 os 16 
R6 4°7kQ Carbon zw 10% 0622-2090 es 8 
R7 1500 Carbon +W 10% 022-1130 16 
R8 150Q Carbon +W 10% 022-1130 a3 16 
R9 10kQ Carbon 4+W id% G22—2132 “ 8 
R10 1500 Carbon +W 10% 022-1130 Z, 16 
Rl] 1500 Carbon +W 10% 022-1130 _ 16 
R12 100k Carbon +W 10% 022-3037 a 16 
R13 22k22 Carbon zW 10% 022-2172 _ 16 
R14 1500 Carbon +W 10% 022-1130 . 16 
R15 100Q Carbon +W 10% 022-1109 ie 16 
RISA 75Q Carbon +W 10% 022-3038 - 9 
R16 680Q Carbon +W 10% 022-1214 és 16 
R17 1kQ Carbon 4W 10% 022-2006 rs 8 
R18 4702 Carbon 4W 10% 022-1195 as 8 
(Assy. with L206) 
RI9 270kKQ Carbon +W 10% 022-3091 a 16 
R20 1kQ Carbon 1W 10% 022—2004 e 16 
R21 330Q Carbon 4W 10% 022-1172 o 16 
R22* 1800 Carbon +W 10% 022-1142 = 16 
R227 470Q Carbon WwW 10% 022-1193 oe 16 
R23 820 Carbon +W 10% 022-1100 e 16 
R24 10kQ Carbon zvv 10% 622-2136 a: 16 
R25 10Q Carbon +W 10% 022-1001 35 16 
R26 10Q Carbon +W 10% 022-1001 Z 16 
R27 10Q Carbon +W 10% 022-1001 ue 16 
R28 6800 Carbon +W 10% 022-1214 os 16 
R29* 1kQ Carbon +W 10% 022-2004 to 16 
R29} 4-7kQ Carbon +W 10% 022-2088 “ 16 
R36 22062 Carbon tw 10% 022-1151 sg 16. 
R31 4700 Carbon 4W 10% 022-1193 5 16 
R32 100kQ Carbon IW vv 10% 022-3037 : 16 
R32A 100kQ Carbon +W 10% 022-3037 - 16 
R32B 10kQ Carbon +W 10% 022~-2130 i 16 
R33 10kQ Carbon +W 10% 022-2130 5 16 
R34 470k]. Carbon +W 10% 022~3121 ‘i 16 
R35 DELETED 
R36 10Q Carbon +W 10% 022-100] a 16 
R37 1kQ Carbon IW 10% 022-2004 a 16 
R38* 2200 Carbon +W 10% 022-1151 2 16 
R38+t 120) Carbon +W 10% 022-1121 33 16 
R39* 1kQ Carbon +W 10% 022-2004 as 16 
R39F 18kQ Carbon +W 10% 022-2163 “ 16 
R46 1022 Carbon Ww 10% 022-1001 " 16 
R41* 47kQ Carbon +W 10% 022-2214 - 16 
R41+ 10kO Carbon +W 10% 022-2130 a 16 
R42 47kQ Carbon +W 10% 022-2214 - 16 
R43* 2°2kQ Carbon 1W 10% 022-2046 » 16 
R43F 470kQ Carbon +W 10% 022-3121 ” 16 
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8.1 RESISTORS (continned) 


Value Description 
10kQ Carbon 
47kKQ Carbon 
1002 Carbon 
100k0Q Carbon 
562 Carbon 
10022 Carbon 
2200 Carbon 
1200 Carbon 
2° 2k Carbon 
1kQQ Carbon 
1§kQ Carbon 
470 Carbon 
10022 Carbon 
1kQ Carbon 
15k Carbon 
10% Carbon 
470kQ Carbon 
§60 Carbon 
2200 Carbon 
1200 Carbon 
470 Carbon 
10kQ Carbon 
47Ki2 Carbon 
DELETED 
330kN Carbon 
100kQ Carbon 
1kQN Carbon 
470Q Carbon 
22k Carbon 
18ki2 Carbon 
470k Carbon 
RIKN Carbon 
12k Wirewound 
4702 Carbon 
4702 Carbon 
1500 Carbon 
8° 2k Carbon 
33kQ Carbon 
(Fitted un to Ser. No. 3736) 
DELETED 
82kQ Carbon 
47k) Carbon 
470Q Carbon 
1k{Q Carbon 
2° 2kQ Carbon 
AT0KOD Carbon 
2°-2kQ Carbon 
1-5kOQ Carbon 
10m2Q Carbon 
10mQ Carbon 
DELETED 
4°-7TkQ Carbon 
IM.) Carbon 
2200 Carbon 
220 Carbon 
1200 Carbon 
682 Carbon 
3300 Carbon 
2°2kD Carbon 


Rating Tol. 
1W 10% 
iW 10% 
1W 10% 
+W 10% 
+W 10% 
+W 10% 
1W 10% 
1W 10% 
1tuF iG% 
WwW 10% 
IW 10% 
IW io% 
+Ww 10% 
4W 10% 
1W 10% 
vv 10% 
IW 10% 
WwW 10% 
1W 10% 
IW 10% 
1W 10% 
IW 10% 
a W iG% 
IW 10% 
IW 10% 
+W i0% 
+W 10% 
WwW 10% 
sw 10% 
+W 10% 
WwW 10% 
3W ah A 
+W 10% 
1W 10% 
1W 10% 
sw 1G% 

WwW 10% 
1W 10% 
+W 10% 
1W 10% 
sw i0% 
sW 10% 
IW 10% 
4+W io% 
+W 10% 
+W 10% 
+W 10% 
1W 10% 
IW 10¥Y 
1W 10% 
JW 10% 
+W 10% 
+W 10% 
+W i0% 
4W i0% 


Joint Service No. 


5905-99-022-2130 
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199_ 991A 
vu 


jee eee 2 


022-1001 
022-3037 
022-1079 
022-1001 
022-1151 
022-1121 


O99 WAAL 
Wile PU 


022-2004 
022-2151 
022-1193 
022-1111 
022-2006 
022-2151 


ny tit 
ULL Es 


022-3121 


022-1079 
022-1151 
022-—1121 
022-1193 
022-2130 


Os A914 
U2." 4.4 i 


022-3100 
022-3037 
022-2006 
022-1193 
022-2172 
022-2165 
022-3121 
022-3028 
011-3346 
022-1193 


022-1193 
022-1130 


m"o73 9192 
ae er ee ee 


022-2195 


022-3028 
022-2214 
022-1193 


A949 3A 
VL eu 


022-2047 
022-3121 
022-2048 
022-2025 
022-3289 
022-3289 


022-2088 
022-3163 
022-1151 
022-1025 
022-1121 
022-1088 
022-1172 


022-2048 


Manufacturer and 
Type or Drawing No. 


8.1 RESISTORS (continued) 
Cet 

Ref. Value Description 
R90 4-7kQ Carbon 
R91 4°7kQ Carbon 
RIIA 470kQ Carbon 
R92 270KQ Carbon 
R93 33kQ Carbon 
R94 27kKQ Carbon 
R95 100Q Carbon 
R96 47QkK0 Carbon 
R97 15kQ Carbon 
ROTA* 39kQ Carbon 

(Fitted from Ser. No. 3737) 

ROTAF 39k Carbon 
R98 2°2k0 Carbon 
R99 22kQ Carbon 
R100 22kQ Carbon 
R161 1200 Carbon 
R102 82kD Carbon 
R163 2:°2k22 Carbon 
R104 IMQ Carbon 
R105 1kQQ Carbon 
R106 68k]. Carbon 
R1G7 2°2kQ Carbon 
R168 33kQ Carbon 
R109 4-TkO Carbon 
R110 100Q Carbon 
RI] 2°2kND Carbon 
R112 ATK Carbon 
R113 33k Carbon 
Ril4 1002 Carbon 
RIIS 1502 Carbon 
R116 470kK22 Carbon 
RI1I6A¢ 5-6kQ Carbon 
R117 15022 Carbon 
R118 2?-2MQ2 Carbon 
R119 470kQ Carbon 
RLSA = 10kQ Wirewound 
R120 100kQ Carbon 
RI20A = 27kQ Carbon 
R12] 100k Carbon 
R122 6°8kD Carbon 
R123 82ki2 Carbon 
R124 1650 Wirewound 
R125 ATKO) Carbon 
R126 100Q Carbon 
R127 87k) Carbon 
R128 18kQ Carbon 
R129 18kQQ Carbon 
R130 82k Carbon 
RI3I 4-7kQ Carbon 
R132 Ik Carbon 
R133 4-7kQ Carbon 
R1I33AT 27kQ Carbon 
R134 IMQ Carbon 
R135 I-2MQ Carbon 
Ri35AFf 100k0 Carbon 
R136 472) Wirewound 
RI3S6A 8-2k&2 Carbon 
R137 1-5MQ £Carbon 
R137A* 100kQ Carbon 
R1I37B* 100kQ Carbon 


Rating Tol 
EW 10% 
4W 10% 
+W 10% 
WwW 10% 
4w 10% 
Ww ig%s 
+W 10% 
WwW 10% 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
LW 10° 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
+W 10% . 
AW Ig’ 
tw io% 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
1W igs 
+W 10% 
+ W 10% 
WiC: LY, 
+W 10% 
+W 10% 
+W 10% 
HO iy A 
4W 10% 
+W 10% 
+W 10% 
+ W 10% 
+Ww 10% 
10W 5% 
4+W 210% 
+W 10% 
+W 10% 
JW 10% 
+W 10% 
+W 10% 
+W 10% 
IW ig% 
tw 10% 
+W 10% 
+W 10% 
+W 10% 
+W 10% 
3W a7, 
ev igy 
+W 10% 
+W 10% 
+W 10% 


Jo 
5 
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int Service No. 


905-99-022-—2090 


022-2090 
022-3121 
022-3091 
022-2195 
022-~2186 
022-1109 
022-3121 


022-2153 
022-2205 


022-2205 
022-2046 
022-2172 
922-2172 
622-112] 
022-3628 
022-2046 
622-3163 
Q22—2004 
022-3018 


V9 _ INA 
Vid oVPto 


Q22-2195 
022-2090 
022-1109 
022-2048 
022-2214 
Q22-2195 


n99_171NnO 
VL LAV? 


622-1130 
022-3121 


622-1130 
022-3205 
022-3121 
G11-3088 
022-3039 
022-2184 
022-3639 
022-2109 
G22-—3630 
972-8311 


Ws _ S°91A 
Vide hie AF 


022-1109 
022-3028 
022-2163 
Q22-2163 
Q22-3028 
022-2088 


Nn99_9NNA 
Via ovr 


022-2090 
022-2184 
022-3163 
022-3175 
622-3037 
011-3288 
G22—2123 
022-3184 
022-3037 
022-3037 


Manufacturer and 
Type or Drawing No. 


Erie 


Cb Of cf OO 


oN 


i 


m= OO me! OF we 


6 
AW31I5 
16 
16 
16 
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8.1 RESISTORS (continued) 


Cet. Manufacturer and 
Ref. Value Description Rating Tol. Joint Service No. Type or Drawing No. 
R138 120Q Carbon +W 5% 5905-99- Erie 109 
RI38AT 100kO Carbon 4W 10% 022-3039 ‘5 8 
RI38B7 1°5kQ Carbon 3W 5% Painton P.306 
R139 1200 Carbon +W 5% Erie 109 
RI39AFT 470kK2 Carbon +W 10% 022-3121 3 16 
R140* 2202 Carbon +W 10% ' 022-1151 - 16 
Ri40f 2700 Carbon WwW io% - 8 
RI40AP 4°7kQ Carbon +W 10% 022-2088 as 16 
R1I40B+ 2-2kQ Carbon 1W 10% 022-2046 e 16 
Ri4i* 2202 Carbon 1W 10% 022-1151 - 16 
R141F 6802 Carbon +W 10% 022-1214 is 16 
Ri42 1°-2kQ Carbon +W 5% nA 109 
R143 1-2kQ Carbon +W 5% be 109 
Ri44* = 100 Carbon iw 10% 022-1001 ss 16 
R144} DELETED 

RI44A¢ 100 Carbon 1W 10% 022-1001 16 
Ri45 56k2Q Carbon +W 10% 2--3007 x 16 


8.2 POTENTIOMETERS 


RVI kf Wirewound 5905-99-972-8314 Colvern CLR3001/21 
RV2 2MN Composition 940-9134 AB Metals 
log/law 1° Clarostat 37 
spindle 
RV3 2MQ Composition 940-9135 AB Metals 
log/law #° Clarostat 37 
spindle, slotted 
RV4t 1kQ Wirewound Colvern CLR1189/15S 
8.3 CAPACITORS 
Cl 2-7pF Ceramic 750V 10% 5910-99-911-8271 . Erie P]00K 
C2 33pF Trimmer 016-0047 Wingrove 
& Rogers C31-01/1 
C3 220pF Silver/Mica 350V a7; 911-6954 Lemco 1106S 
C4 14-7pF Ceramic 7530V 10% 011-8301 Erie N750K 
C5 14-7pF Ceramic 750V «10% 011-8301 “ N750K 
C6 14-7pF Ceramic 750V. 10% 011-8301 3 N750K 
C7* 10DF Trimmer 911-4011 Wingrove 
& Rogers C32-01 
CTT Piece of twisted wire 
C8 10pF Ceramic 750V 5% 013-2425 Erie PidoK 
C9 100pF Silver/Mica _ 350V 5% 911-6953 Lemco 1106S 
C10 0-OluF Paper s00y. 20% 012-0123 Hunt W97/BM21KV 
Cll 0:00SuF Paper 400V 20% 011-5824 ‘ W97/BM20Z 
C12 14-7pF Ceramic 750V. 10% 011-8301 Erie N750K. 
C13 14-7pF Ceramic 7S0V 20% 011-8301 5 N750K 
C14 0-OluF Paper 500V 20% 012-0123 Hunt W97/BM21KV 
Ci5 10pF Ceramic 750V 5% 013-2425 Erie PIOOK 
Ci6 0-OluF Paper 500V 20% 012-0123 Hunt : W97/BM21K V 
Ci7 0-00iuF Ceramic 350V +80%—20% Erie K350081/AD 
CI8A 212pF Variable (2 gang) Racal AD15451 
C1&8B See CI8A 
C18C 6-8pF Ceramic 750V 5% Erie ' PIOOK 
C19 10pF Ceramic 7T50V 57, 011-2425 2 P100K 
C20 10pF Ceramic 750V mh A 011-2425 a PiOOK 
C21 18pF Trimmer, with  1000V 972-8322 - Oxley A15/13.2 
acetate case 
C22 33pF Silver/Mica 350V A 911-4291 Lemco 1106S 
C23 0-00iuF Ceramic 350V. +80%—20% Erie K350081/AD 
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Description 


Trimmer, with 
acetate case 
Silver/Mica 
Paper 
Ceramic 
Silver/ Mica 
Ceramic 
Ceramic 
Ceramic 
Trimmer, with 
acetate Case 
Silver/Mica 
Trimmer, with 


arotata PAoa 
Gaeta l wth 


Silver/Mica 
Ceramic 
Ceramic 
Paper 

Ceramic 

Paper 
Silver/Mica 
Ceramic 
Trimmer, with 
acetate case 
Silver/Mica 
Trimmer, with 
acetate case 
Silver/Mica 
Ceramic 
Ceramic 
Paper 

Paper 
Silver/Mica 
Silver/Mica 
Ceramic 
Trimmer, with 
acetate case 
Silver/Mica 
Trimmer, with 
acetate case 
Silver/Mica 


fern wu: 
LVIGLILSN 


Ceramic 
Ceramic 
Ceramic 
Trimmer, with 
acetate case 
Silver/Mica 
Trimmer, with 
acetate case 
Silver/Mica 
Ceramic 
Ceramic 
Silver/Mica 
Silver/Mica 
Ceramic 
Trimmer, with 
acetate case 


Rating Tol. 


Joint Service No. 


1000V 5910-99-972-8322 
350V. 5% 911-4294 
350V. 25% 011-5559 
350V  +80%—20% 
350V. 10% 940-9085 
350V. +80%—20% 
350V +80%—20% 
7150V 5% 013~2425 
I50V. 5° 013-2425 
1000V 972-8322 
350V 5% 911-6837 
1000V 972-8322 
350V 5% 911-4291 
350V +80°%—20% 
350V  +80°%—20°% 
150V 25% 011-5560 
350V  +80%—20% 
150V. 25% 011-5560 
2ant? 57. Ot L£0OH£A 


350V +80 °/— —20% 
1000V 


350V Sy, 
1000V 

350V a7. 

750V 10% 

350V +80%—20% 
500V. 20% 

350V. 25% 

350V 5% 

350V 5% 

350V +80°%- 20% 
1000V 

350V 5% 
1000V 

350V 5° 
3560Ve2 3 BNO _ 20% 


Fatt FT tl w/o 


350V +80°%—20% 
350V +80%—20% 
350V +80%—20% 
1000V 


350V 5% 
1000V 
350V 5% 


350V 5% 
350V Dy A 

QENU | ones __In0/ 
IIVY TOV s/o LY 
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972-8322 


012-0123 
011-5559 
911-6952 
911-6954 
972-8322 


911-6837 
972-8322 


911-429] 


972-8322 


911-6837 


077 _ 09299 
24 "OILL 


911-429] 


911-6952 
911-6954 


972-8322 


Manufacturer and 
Type or Drawing No. 


A15/13.2 


1106S 
W49/B511K 
K350081/AD 
11068 
K350081/AD 
K350081/AD 
P100K 
A15/13.2 
1106S 
AJ15/13.2 


1106S 
K350081/AD 
K350081/AD 
W49/BS00KY 
K350081/AD 
W49/B500KY 


FENKAS 


4A4/WLS 


K350081/AD 
A15/13.2 


1106S 
A15/13.2 
1106S 


A AY. LS 


P]0O0K 

K 350081 /AD 
W97/BM21K V 
W49/B5 11K 


A15/13.2. 


1106S 
A15/13.2 


1106S 
K250081/AD 


_ Fa eee ee 


K350081/AD 
K350081/AD 
K350081/AD 
A15/13.2 


K350081/AD 
K350081/AD 
1106S 
1106S 


EUNORTIA 


Eh. ff ot Ws A {AD 


A15/13.2 


oe 
Fi * 
~ 


Cet. 
Ref. 


Value 
39pF 


18pF 
33pF 
220pF 
ATpF 
220p F 
100pF 


8.3 CAPACITORS (continned) 


Description 


Silver/Mica 


Trimmer. with 


Me BSAAD SEE 


acetate Case 
Silver/Mica 
Silver/Mica 
Ceramic 
Siiver/Mica 
Variable 


Trimmer 


Ceramic 


Trimmer, with 
acetate Case 
Silver/Mica 


Tetemmar unth 


acetate case 
Silver/Mica 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


f \ rn Trai Vo 
Sl 48-3 2 


Trimmer, with 
acetate case 
Silver/Mica 
Trimmer, with 
acetate case 
Silver/Mica 


. 
ff Pears] rraii 
Std £84 2 


Ceramic 
Ceramic 
Paper 
Ceramic 
Ceramic 
Paper 
Paper 
Ceramic 
Ceramic 
Ceramic 
Paper 
Ceramic 
Paper 


fara mic 
es eee 


Paper 
Ceramic 
Silver/Mica 
Trimmer 


Silver/Mica 


Tear ria 
Bod LEGA 


Ceramic 
Paper 

Ceramic 
Ceramic 
Ceramic 


Qilwnwe IRAs An 
Sil Ver; iviica 


(Assy. with L52) 


Rating Tol. 
350V 5% 
1000V 

350V 5% 
350V. 10% 
750V 5% 


350V +80%—20% 
1000V 


350V 5% 
1000V 
350V 5% 


350V +80%—20% 
350V +80%—20% 
750V  i0& 

350V +80%—20% 
350V +80%--20% 


350V a7, 
1000V 
350V. +I1pF 


250V +80%—20% 
350V +4+80%—20% 
350V +80%—20% 


150V 25% 
350V +20%—20% 
s00V. 20% 
350V +80%—20% 
350V. 10% 
350V. 2% 


350V +80%—20% 
500V. 20% 

3% 
350V +80%—20% 
350V +80%—20% 


Oo 
350V. 5% 
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Joint Service No. 


5910-99-91 1-6837 


972-8322 


911-4291 
940-9085 
013-2288 


NOAM ONCOL 
FHS 70 


016-0047 


972-8322 


911-6837 
972-8322 


972-8322 


911-4291 
972-8322 


911-6850 


012-0123 


611-5563 
012-0123 


914-9000 
611-5559 
011-5560 
012-0123 


940-9085 
016-0047 


911-6839 
016-0047 
012-0123 
013-2279 


914-9000 
911-4291 


Manufacturer and 
Type or Drawing No. 


Lemco 
Oxley 


Lemco 
Erie 


T amen 
BALES De OF 


Wingrove 
& Rogers 
Wingrove 
& Rogers 
Erie 
Oxley 


Lemco 
Oxley 


Lemco 
Erie 


Hunt 


Lea 
Aa iv 


Hunt 
Erie 
Hunt 
Erie 
Lemco 
Wingrove 


2, D aware 
oF AX BE 


Lemco 
Wingrove 
& Rogers 
Erie 


‘W97/BMZIKV 


1106S 
A15/13.2 


1106S 


aamr et 


1106S 
N750K 
1106S 


C1601 
10/012SLF 


C31-01/1 
K350081/AD 


A15/13.2 


1106S 
A15/13.2 


1106S 


Fe a 


K35008i1/AD 


m& BY Ae, 


A15/13.2 
1106S 
A15/13.2 


1106S 
K350081/AD 
K350081/AD 
K350081/AD 
W97/BM21KV 
K350081/AD 
K 2500281 /AD 


ae eS Se 


W49/B501 , 
W97/BM21KV 
K350081/AD 
K350081/AD 
K3500/AD 
W49/B511KZ 
K350081/AD 
W49/B500KY 
K350081/AD 
W97/BM21KV 
K350081/AD 


ee a oe 


11U05 


C31-01/1 


ee 


1106S 


C31-01/1 
K350081/AD 


1106S 


w250081/AD 


AY VWs 


K3500/AD 
1106S 


amen. 


Manufacturer and 


Value Description Rating Tol. Joint Service No. Type or Drawing No. 
0-O01uF Paper S00V 20% 5910-99-01 2-01 23 Hunt W97/B M21 KV 
9-3pF Diff. trimmer 972-8321 Oxley Mini trimmer 
9-3pF Diff. trimmer 972-8321 a Mini trimmer 
DELETED 
220pF Silver/Mica 350V ay A 911-6954 Lemco 1106S 
7OpF Trimmer , 12 vane 972-8320 Oxley A7/65 
with acetate case 
SEE C139 
220pF Silver/Mica 350V 5% 911-6954 Lemco 1106S 
7OpF Trimmer, 12 vane 972-8320 Oxley A7/65 
with acetate case 
SEE C139 
150pF Silver/Mica 350V 2% 972-9056 Lemco 1006S 
0-OluF Paper 500V. 20% 012-0123 Hunt W97/BM2IKV 
700F Trimmer, 12 vane 972-8320 Oxley A7/65 
with acetate case 
SEE C139 
0O-IpF Paper 350V. 25% 011-5562 Hunt W49/BS5iZKZ 
0-00lpF Ceramic 350V +80%-—20% - 914-9000 Erie K3500/AD 
6-Oipr Paper 500V. 20% 032-0123 Hunt Wo7/RM21IKV 
0:00iuF Ceramic 350V +80%—20% Erie K350081/AD 
0-00luF Ceramic 350V +80%—20% sf K 350081/AD 
0-00lunF Ceramic 350V +80%—20% ae K350081/AD 
2-2pF Ceramic 750V + :25pF 972-8959 ss N750K 
0-IpF Paper 350V. 25% 011-5562 Hunt W49/BSiZKZ 
50pF Trimmer ‘016-0004 Wingrove 
& Rogers CR-03 
270pF Silver/Mica ~ 350V x7, Johnson 
Matthey C22R 
DELETED 
443pF Variable air 972-8958 Wingrove 
(4 Gang) & Rogers C60-04/1 
0-054F Paper 350V. 25% 011-5559 Hunt W49/BS11KZ 
6-65uF Paper 350V «25% 011-5559 as W49/BSIIKZ 
0-O1uF Paper 500V. 20% 012-0123 a W97/BM2IKV 
220pF Silver/Mica 350V 5% 911-6954 Lemco 1106S 
i0pF Silver/Mica 350V +IpF a 1106S 
22pF Silver/Mica 350V. +IpF a 1106S 
6800pF __Silver/Miuca 350V 2 yA 972-8310 Hunt LA/378S 
270pF Silver/Mica 350V 2% | Lemco 1106S 
100pr Ceramic 350V hy A 011-6846 - 316N750 
7OpF Trimmer, 12 vane 972-8320 Oxley A7/65 
with acetate case 
7TOpF Trimmer, 12 vane 972-8320 - A7/65 
with acetate case 
0-00lupF Ceramic 350V +80%—-20% 914-9000 Ene K 350081 /AD 
0-lpF Paper ISOV 25% 011-5560 Hunt W49/B500K Y 
0-Olu~F Ceramic 350V +80%—20% 914-9000 Erie K 350081 /AD 
290pF Silver/Mica 350V 27, Lemco 1106S 
100pF Ceramic T50V Pdi fe o 316N750 
7OpF Trimmer, 12 vane 972-8320 Oxley A7/65 
with acetate case 
0-25uF $Paper 1I5S0V 25% 011-5563 Huni W49/BSOIKRZ 
0-O0SpF Paper 350V. 25% 011-5559 3 W49/BS11KZ 
o-Olur Paper SOOV —s_- 20% 012-0123 3 W97/BM2IKV 
290pF Silver/Mica 350V Py (8 Lemco 1106S 
100nF Ceramic 750V 2%, es 316N750 
70pF Trimmer, 12 vane 972-8320 Oxley A7/65 


__with acetate case 
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8.3 CAPACITORS (continued) 


Cet. 
Ref. 


C159 
C159A 
C159B 
C160 


Pont an | 
Viol 


CI61A 
C162 


C163 
C164 
C165 


Fae a 


C166 
C167 
C168 
C169 
C170 
C170A 
C171 


C172 
C173 
C174 
C175 
C176 
C177 


Fh Boe ot 


Lilis 


C179 


C180 
C181 
C182 
C183 


Zrioa 
¥ 16% 


C185 
C186 
C187 
C188 
C188A 
C189 


Past eva’ 
Lis 


C191 


C192 


-— = 


Value 


0-05uF 
O-luF 
0-001luF 
0-05uF 
290pF 
100pF 
7T0DF 
0-05uF 
330pF 
0-05uF 
6-O5uF 
470pF 
10nF 
0-luF 
2700pF 
33pF 
T0OpF 


120pF 
0-1uF 
0-05uF 
33pF 
0-IpF 
100pF 
iGpr 


70pF 


100pF 
0-05unF 
O-luF 
0-05nF 
6-O5uF 
0-IpF 
0-05uF 
0-05uF 
0-05uF 
IpF 
0-OluF 
O-lur 


70pF 
390pF 


— oe a 


32+ 32yF 


220pF 
50pF 
7OpF 


Description Rating 
Paper 350V 
Paper 150V 
Ceramic 350V 
Paper 350V 
silver Mica 3507 
Ceramic 7T50V 


Tnmmer, 12 vane 
with acetate case 


Paper 350V 
Silver/Mica 350V 
Paper 350V 
Paper 350V 
Silver/Mica 350V 
Ceramic 7T50V 
Paper 150V 
Silver/Mica 350V 
Silver/Mica 350V 


Trimmer, 12 vane 


A I ss a a 


WI ALCLALE Case 


Silver/Mica 350V 
Paper 150V 
Paper 350V 
Ceramic 750V 
Paper 150V 
Silver/Mica 350V 
Ceramic 7T50V 


Trimmer, 12 vane 
with acetate case 


Silver/Mica 350V 
Paper 350V 
Paper 150V 
Paper 350V 
Paper 350V 
Paper 150V 
Paper 350V 
Paper 350V 
Paper 350V 

150V 
Paper 500V 
Paper 150V 


Trimmer, 12 vane 
with acetate case 


Silver/Mica 350V 
Ceramic 750V 
Ceramic 350V 
Paper 150V 
Ceramic 350V 
Paper 350V 
Silver/Mica 350V 


Trimmer, 12 vane 
with acetate case 


Paper 150V 
Electrolytic 50V 
Electrolytic 350V 
(see C206) 

Silver/Mica 350V 
Variable 


Trimmer, 12 vane 
with acetate case 


Tol. Joint Service No. 
25% 5910-99-011-5559 


25% 
+80%—20% 


25% 


5% 


8 


011-5560 
011-5559 


972-8320 


011-5559 
580-2350 
011-5559 


mit ££f£0 
ViliTJIs/ 


972-8962 
013-2425 
011-5560 
972-8309 


941-4291 


972-8320 


011-5560 
011-5559 
013-2282 
011~—5560 
911-6953 


mid SAME 
Vir 2! 


972-8320 


011-5559 
011-5560 
011-5559 
011-5559 
011-5560 
011-5559 
011-5559 
011-5559 
011-5569 
012-0123 


At? £<£en 
Vilwsovy 


972-8320 


011-2300 
011-5560 


nia aww 
i he ee a 


011-5562 
972-8320 


011-5566 
014-5515 


972-8308 
911-6954 


972-8320 


Manufacturer and 
Type or Drawing No. 


Hunt 
Erie 
Hunt 


T amon 
LAA 


3F 


Oxley 


Hunt 
Lemco 
Hunt 
Lemco 
Erie 
Hunt 
Lemco 
Oxley 


Lemco 
Hunt 


W49/B511KZ 
W49/B500KY 


K350081/AD 
W49/B51LI KZ 


11046 


4 AWS 


416N750 
GA7/65 


W49/B511KZ 
1106S 
W49/B511KZ 
W49/BS11KZ 
1106S 

P100K 
W49/B500KY 
LA/37S 

1106S 

A7/65 


1106S 
W49/B500KY 
W49/B5S11KZ 
N750K 
W49/B500K Y 
1106S 


DIN 


4 iw 


A7/65 


1106S 
W49/B511KZ 
W49/BS00KY 
W49/B51 1KZ 
W4O/BS11KZ 
W49/BS00KY 
W49/B511KZ 
W49/BS11KZ . 
W49/B511KZ 
W49/BS503KY 
W97/BM21KV 


WAoMSCNNK V 


FR UT #4 ewan 2 


A7/65 


1106S 

N750L 
K350081/AD 
W49/BS00K Y 


25 /ATY 


Re ch 


W49/B512KZ 
1106S 
A7/65 


W49/B502K Y 
L37/1 85° C 


FETA 
~ Sf er 


CE818 85°C 


1106S 
AD.15051 
A7/65 


TS va 


Ps - '-_ & 


8.7 VALVES (American) 


Description Joint Service No. 
Pentode CV138 
Pentode CV138 
Double-Triode CV5531 
Pentode CV2209 
Pentode CV138 
Pentode CV 138 
Pentode CV3998 
Pentode CV138 
Pentode CV3998 
Pentode CV138 
Heptode CV4012 
Pentode CV138 
Heptode CV4012 
Pentode CV454 
Fentode CV 454 
Pentode CV454 
Pentode CV454 
Double-Diode CVvV140 
Pentode CV138 
F.W. Rectifier CV1377 
Double-Diode CV140 
Fentode CV138 
Pentode | CV138 
Diode , # CV469 
Pentode CV252A 
Pentode CV2524 
Double-Triode 

- Pentode CV2522 
Pentode CV2524 
Pentode CV2524 
Pentode CCV 3908 
Pentode CV2524 
Pentode CV3998 
Pentode CV2524 
Heptode CV4012 
Pentode CV2524 
Heptode CV4012 
Pentode CV454 
Pentode  CV454 
Pentode we CV454 
Pentode CV454 
Double-Diode CV283 
Pentode CV2524 

DELETED 

Dowble-Diode CVv283 
Output-Tetrode CV1862 
Double triode CV455 
Diode CV469 


(fitted from Ser. No. 3737) 


8.8 VALVE AND CRYSTAL HOLDERS 


XLI* 

AL2, XL3 
XL5 and XL6 
XL1 to XL3F 


|[s7T £1 WT £i 
ALJ and ALO] 


Crystal Holder 5935-99-91 1-6489 
Valve Holder §935-99-056-0127 
Screening Can 5960—99_-056—3005 
Crystal Holder 
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Manufacturer and 
Type or Drawing No. 


EF91 
EF9] 
ECC189 
6F33 


6AU6 

6A U6 
6ES8/ECC189 
6AS6 

6AU6 

6AU6 
66R2/R1R80F 


rer re fant BE 


6AU6 
6688/E180F 
6AU6 
6BE6W 
6AU6 
6BE6W 


® fy 


Fa 
. . 
<7 


8.8 VALVE AND CRYSTAL HOLDERS (continued) 


Description 


Valve Holder 
Screening Can 
Valve Holder 
Screening Can 
Valve Holder 


altern TY we 
¥alve Holdex 


Screening Can 
Valve Holder 
Screening Can 
Valve Holder 
Screening Can 
Valve Holder 


Fe es ee —— fe on 


OCICChHiNngs al 
Valve Holder 
Screening Can 
Valve Holder 
Screening Can 
Valve Holder 
Valve Retainer 


A rT rer r Ty 
DELETED 


Valve Holder 
Screening Can 
Valve Holder 
Screening Can 
Valve Holder 


Valve Holder 
Screening Can 
Diode Retaining Clip 


89 INDUCTANCES 


0-30 Mc/s filter 

Crystal anode coil 
Common assembly with L1 
Aerial Tuning 

Coil Assembly 16-30 Mc/s 
Aerial Tuning 


ff t,.2 ft ch. 
Coil Assembly 8-16 Mes. 


Aerial] Tuning 
Coil Assembly 4-8 Mc/s 
Aeria] Tuning 
Coil Assembly 2-4 Mc/s 
Aeria] Tuning 
Coil Assembly 1-2 Mc/s 


A eee | oh ee 
AACTIAaI 4 uning 


Coil Assembly 0-5-1 Mc/s 
Common assembly with Li 
Common assembly with Li 
Common assembly with L1 
Harmonic filter 

Filter Detail Assembly 
Common assembly with Li3 
Common assembly with L1 
Common assembly with L13 


—— 


Common assembly with LI 


Joint Service No. 


5935—-99-056-0127 
5960—99-056-3003 
5935—-99-056-0131 
5960-99-056-3007 


5935-99-056—-Oi1 Zi 


5960-99-056-3003 
§935—99-056-0127 


me a oe all a oa — a 2 


5960-99-056-0145 
5935-99-056-0127 
5960—-99-056-—3003 
5935-99-056—0131 
5960-99-056-0146 
5935-99-056-0127 
506N 90 056-3003 


a a a eo a Tor —_ 


5935-99-056-0131 
5960-99-056-0146 
5935-99-056-0127 
5960-99-056-3003 


. a ee 


5935-99-0560—-0149 


5935-99-056-0127 
5960-99-056-3003 
5935-99-056-0127 
5960-99-056—3003 
5935-99-056-0127 
5906-99-056-3005 
§025_99_056-0197 


ee el ae a aw — so 


5960-99-05 6-3003 
5935-99-056-0131 
5960-99-056-3007 


5950—99-972-9552 
5950—99--9 72-9565 


Manufacturer Type 
Type or Drawing No. 


McMurdo 


>? 


Electrothermal 


McMurdo 


33 
$? 
33 
33 


B-BO147 


BD4586 
AA4768 


BA 14099 


DA TAnGL 
DAU 


BA 14098 
BA14985 
BA 14097 
BA 14984 
BA 14096 
BA14983 


DA TANS 
Of ors 


BA14982 
BA14094 
BA 14981 


r omar, 


8.9 INDUCTANCES (continued) 


L86+ 


Description 


Comm mon ass sembly with T §1 


Second L-C filter stage 
Second L-C filter stage 
Common assembly with L63 
Choke 

Filter coil 

Third L-C filter stage 


TLinA TF ff" Glenn ata wa 
214H1U Ey Litli otaRge 


Common assembly with L67 
0-1 Mc/s coupling coil 
Common assembly with L69 
Final L-C filter stage 

Final L-C filter stage 


100 kc/s i.f. first stage 


0-9 Mc/s anode coil 
I.F. output 


LF. output Transformer assy. 


c/s 1.f. final stage 


100 kc/s 1.f. final stage 


Smoothing choke 
Smoothing choke 

150mH choke 

150mH choke 

B.F.O. 

Filter coil (Aerial) 

Filter coil (Aerial) 

Pilter Cou (Aerial) 

R.F. choke 

(fitted from Ser. No. 3737) 


R. F, choke 


8.10 TRANSFORMERS 


Ti* 
Ti+ 


T2* 
T2t 


T3* 
T3T 


8.11 RECTIFIERS 


MR1 


MR4 to 


MR7 


MR8* 


Mains ee 


Mains 


Audio Output 
Audio Output 


A.F. Line Output 
A.F. Line Output 


Meter Rectifier 
Metal Rectifier 


Germanium Diode 


aA mem £¢tn Ca WIA 2794) 
{fitted Led wal tu Nee ot AW s J FLW 


Joint Service No. 


5950-99-972-8084 


—_— a Fos 


FILZ-FIOD 


5950-99-972-9574 


972-9574 
972-9578 


5950-99-972-9576 


972-9561 


911-0554 
911-0554 


Oti Meta 
7ii~-wVJT 


972-8084 
972-8084 


6130-99-943-6183 


Manufacturer and 
Type or Drawing No, 


Racal 


td 


33 


os | 


AA14988 
AA15577 


AD16987 


A AS EE 


AA4655 
AA14988 
AAI5577 


hs we 2 


pt. of AA4762 
AA13761 
AAI4150 
AA10420 
AA10420 
AAIN420 


AD16987 
AD16987 


Tint? 


Zhawriw 


BT15421 


(Canadian Atlas Trans. Co. Ltd.) 


Racal 


T1079 
BT15423 


(Canadian Atlas Trans. Co. Ltd.) 


Racal 


T1080 


DT1 AIA 
Dsivte tT 


(Canadian Atlas Trans. Co. Ltd.) 


S.EL. Ltd. 
ABI. 


G.E.C. 


ImA. 
SJ401B 


GEX54 


Vila 


fr ek ae ee 
k 


eerie, 


Cet. 

Ref. Description 
‘i 24” P.M. 30 
Tt 2}” sq. 3Q 


M1* 200 microamp F.S.D. 


Mit 200 microamp 


8.14 CRYSTALS 


XLI* 1 Me/s +0-005% 
XLIt 1 Me/s +0-005% 
XL2* 100,036 c/s +.0-005% 
XL2t 100,036 c/s +0-005% 
XL3* 100, 110 Sis 2 0 -Cos 
XL3t 100,110 c/s +0-005% 
ALA DELETED 

XLS* 99,964 c/s +0-005%, 
XLS} 99,964 c/s +.0:005% 
WT A QO SON elo 1A. fwk O/ 
cov FP GV BEF LV Wve fo 


99,890 c/s +-0-005%, 


8.15 FUSES AND FUSEHOLDERS 


Fl Mains Fuse, 2A 
Mains Fuseholder 

F2* HT Fuse, 350mA, size 00 
HT Fuseholder 

F2T Fuse siow biow 350mA 
Fuseholder 


816 LAMP AND HOLDER 
ILP1 Mains indicating 8V 1-6W. 


Lampholder 


8.17 VOLTAGE SELECTORS 


*Voltage selector socket with plug 


*Voltage selector plug 
*Voltage selector socket 


Joint Service No, 


5965-99-972-9307 


6625-99-943-6523 


ZDK 1000 ke/s 


5955—-99-972-9799 


3920—99-059-0110 
5920-99-059--0100 
3920-99-97 2-7902 
5950-99--059-0170 


5920-99-059-0100 


6240-99-995-—1201 
6520-99-943-6863 


5935-99-91 1-0472 
5935-99-91 11-0472 


8.18 SUPPLEMENTARY COMPONENTS AND SUB-ASSEMBLIES 


Audio Output Terminal Biock 


(2-way) 


Knobs, tuning (Mc/s and ke/s) 


5355-99-943-4816 


67 


Manufacturer and 
dype or Drawing No. 


Goodmans 124/201 /3 
Racal AD15398 
N.A. ref. Marsland 

Eng. Ltd. Model LS.201 


Emest Turner W909 
(with AD4868f Scale) 
Racal AD15397 
WI A waf Ot4an-L Tlantennian 

> * 2 tai RK. LOMA tl ULLIVL 


Instruments Type 


MR26W200 
Racal BD 7822 
BD15378 
Cc. 'R. Snelgrove Co. Ltd. 
Racal BD7929 
BD15373 
C. 'R. Snelgrove Co. Ltd. 
Racal BD7931 
BD15372 
C. ’R. Snelgrove Co. Ltd. 
Racaj BD7930 
BD15371 
Cc. 'R. Snelgrove Co. Ltd. 
Racal BD7932 
BD15369 


C. R. Snelgrove Co. Ltd. 


Bellmg Lee L/1055 


Ed ” L/ 1348 
° a L/ 362 
°o L/575 
K. Beswick  TDAi2/19 


Belling Lee L356 


M.E.S.11mm Rd. 


M.E.S.5S 

Racal AD11999A &B 
i. AD11999/A 
: AD11999/B 


Carr Fastener Series 


77/903/12 

Cl... n 

77/903 /2M 
Racal - BD6781 


ed a 


a cae 


8.18 SUPPLEMENTARY COMPONENTS AND SUB-ASSEMBLIES (continued) 


Manufacturer and 
Type or Drawing No. 


Cet. 
Ref. 


—, 


Description 


Knobs, contro] 

(AF. TUNE and L.F. F. GAIN) 
Knobs, control 

(A.V.C. and A.F. GAIN) 
*Knobs, control 

(AE. ATT., AE. RANGE, 


BANDWID7H and System) 
tKnobs, control] 


(METER, ANT. ATT, sad ANT, 


RANGE, BANDWIDTH and 
System) 
Knob, control (B.F.O.) 
Skirt (B.F.O. knob) 
*K nob, tuning lock 
tTKnob, tuning lock 
Chain (62 linkc)? 


he 2 El _— _ erent 


Escutcheon, tuning with windows 
*Escutcheon, loudspeaker 
tEscutcheon, loudspeaker 

Slider (kc/s tuning) 


Ciip and pointer assy. (kc/s tuning) 


Film scale 
*Cable, UR70 
TCable, UR70 
*Trimming too] (AD7955) 
{Trimming tool (AD7955) 
*Allen Key yy” A.F. 
TAlien Key +" A.F. 
*Allen Key 7” A.F. 
tAllen Key 4.” ALF, 
*Allen Key 0-050” A.F. 
TAlien Key 0-050” A.F. 


Cabinet 
Cover assembly 
Basepiate 
*Gusset Assembly R.H. 
tGusset Assembly R.H. 
*Gusset Assembly L.H. 
tGusset Assembly L.H. 
Screen Assembly 
(37: 5 Mc/s Filter—long) 
Screen Assembly 
(37-5 Mc/s Filter—short). 
Screen Assembly (2nd mixer) 
Screen Assembly 
(40 Mc/s Filter—long) 
Screen Assembly 


(40 Mc/s Filter—short) 
Screen Assembiy (Harm. Gen.) 
Screen Assembly (Ae. Att. Sw.) 
*Screen Assembly (1st v.f.o.) 
tScreen Assembly (1st v.f.o.) 
*Screen Assembly (2nd v.f.o.) 
tScreen Assembly (2nd v.f.o.) 
*First LE.T. assembly 
TFirst 1.F.T. assembiy 
*Final 1.F.T. assembly 
+Final ] BF. T, acaasmbt«r 


BRSEER Bo oD + G7 Pais d ¥ 


]. F. O/P T. assembly 


Joint Service No. 
5355-—-99-943-4818 


5355-99-943—4819 


ANION _ OQ _: —0s9! 


2 | 
5820-99-SF1-0550 
5965-99-972-9121 


5355-—-99-943—5043 
3355--99-943-5020 


3820—-99-943—5022 . 


£245_00 41A£ 1amroo 
ed eat oP US TS” Des Oo 


5335-99-6145—-100298 


5120-99-91 1-0558 


5120-99-91 1-0558 


5120—99-9 10-6085 
3120-99-9 10-6058 
5120-99-9 10-6057 


5957-99-972-8566 
5820—-99-943-5048 


5820-99-943-5021 
5820-99-943-5049 
5999-99-972-8946 
5999-99-972-8947 


§90990..90_ 079 2049 


Cd ee od at is WY VT 


5999-99-972-8949 
5999-99-972-8950 
5999-99-972-8951 
5999-99-972-8952 


£000 606. 07? —8OAA 


a FF OF 


5999-99--972-8945 


5999-99--940-3480 
5999-99 940-3482 


Racal 


+} 


AA6817 
AA6742 
AA15472 


BA13828 


AD 13592 
AD15049 
AD6762 


~ ADI3784 


A pe 
Lr 


BA12009 
AD4848 
AD13771 
AD4568 
AA4566 
BD9562 


3A 1NOI0 AL 
Wf 1020/40 


CA13876/46 
DA4500/65 
DA13971/65 
DA4500/66 
DA13971/66 
DA4500/67. 


Tara 12971 167 
DAI1397 ajv 


DA4500/69 
DA13971/69 
DA15476 
CA4640 
BD4580 
BA4509 


BDAt™10nN1 
ri 1g0Vv 


BA4508 
BA13802 
BA4602 


BA4603 


DA ALIA 
DSP TUN 


BA4605 
BA4606 


BA4560 
AA4755 
CA4582L 


CA13832 
BA4581L 


-BA13805 


BA10892L 
BA15585C12 
BA4942L 


BAI 38ZZCiZ 


BA4783L 
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8.18 SUPPLEMENTARY COMPONENTS AND SUB-ASSEMBLIES (continued) 


Man: fact freor and 


Cet. 
Ref, 


Description 


4&7 Oo/D ST anne ib] 
$4.05. VAfk 2. ASCH 1HY 


*B.F.O. assembly 
TB.F.O. assembly 
*Crystal Filter assembly 
tCrystal Filter assembly 
*L-C Filter assembly 
tL-C Filter assembly 
"Ae. Att. switch 
TANT. Att. switch 
Ferroxcube Read 


Label-self adhesive (Warning) 
one section 
Label-self adhesive (Warning) 
Two sections 
*Fiim Spooi (grey piastic) 
tFilm Spool (grey plastic) 


8.19 MAIN SUB-UNITS 


Note: For the RA.17C~-12, U.N.C. threads are used on both of the output terminal blocks. 


~ Se a ee ee ee -— 


Main chassis assembiy 
(with screening covers) 
*First V_F.O, (Me/s Drive) 


t First V.F.O. (Mc/s Drive) 
*Second V.F.O. (ke/s Drive) 
tSecond V.F.O. (kc/s Drive) 
*100 ke/s i.f. strip (inc. B.F.O.) 
7100 kc/s Lf. strip (inc. B.F.0.) 
*Crystal calibrator unit 


tCrvctal cahhratar init 


| —s FPA ELS LS Sh OS Se Le Nr A Al Te 


*Front Panel Assembly 
{Front Pane] Assembly 


Joint Service No. 


5905-99-913-1761 


5999--99-9 14-1805 


5999-99-914-1804 


9905-99-972-7468 


9905-99-972-7467 
6760-99-949-0634 


5820-99-580-1293 


$290.00 _012_1A00 


ot SF de i a ee ee ey oe O | 


5820-99-943-3459 
5820-99-9 13-1497 
6625-99-943-3461 


69 


Mua: 4? cr 


Type or Drawing No. 


Racal 


rt ee ee eee 


BA13819C12 
CA4802L 


I*A12944£°19 


eT ee eee 


CA4800L 
CA13853C12 
CA4801L 
CA13854C12 
BA10833L 
BA13826C12 


AA18182 


ff XA TALOST 
WPA ISLOLL 


CA14980C12 
CA10828L 
CA13876C12 
CAl0884L — 
CA13879C12 
CA10845L 


MA T200K1 
VAL OOOVMUL 1 


CA4833L 
CA13871C12 
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